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PREFACE. 


Thi'i Handbook, 'specially prepared for the u^^e of members, of the British 

A.ssociation for the Ad vaTi cement of Science, at the Australian Aleetin^ of 

0 '~ 

191 1, contains a series of articles written bv persons selected for that 
purpose by the Federal Council in Australia. These articles set forth 
matters which, it is believed, will be found of interest, and the data of 
which are in most cases not readily accessible to general readers abroad, 
nor even to those in Australia. Aluch of the material also has not hitherto 
been published. 

The issue of the Handbook has been made possible bv the ueiierositv of 
tlie Federal Government of Australia in undertaking to defray the expense 
of publication. That Government also lias \ery kindly placed all desired 
orticial sources of information in its possessii.m at the disposal of the 
Editor. 

TTie articles were decided upon by the Federal Council in Australia of 
the British As'^ociation for the Advancement of Science, in whose name the 
invitation was made to each of the writers to contribute. Each author is 
alone responsible foi* all statements made or opinions expre.s'^ed in his 
article. 

The closing chapter refers to miscellantsms matters worthy of mention 
which were not cvoered by the preceding chapters, 

(;. 11. KMims, 

Editor. 


Melbourne, Alarch, 1914. 
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CHAPTER 1. 


HISTORY OF AUSTRALIA. 


By Ernest Scott, Professor of History the Viurprsity of Me^honrne. 

SYXOPSIS. 


1. The Xame of Australia. 

2. Coastal Exeluratiox. 

3. The Fouxdat[on or Settlemext. 

4. The Cox^hct System. 

5. IxLAXD Exploratiox 

6. Extexstox of Coloxiz vtiox. 


7. Progress of Settlement. 

S. The Gold Disloveries. 

0. Cons tit utiox.al Government. 

PC The ArniEVEMENT of Federation. 
11, BtBLTOOR \PHY. 


1. The Name of Australia. 

The name Australia was given to the great southern continent by 
Matthew Flinders, the navigator. Before his time, it was generally called 
New Holland ; but, as he pointed out, the Dutch had known nothing of the 
southern and eastern coasts, whilst the name New South Wales, which 
Cook gave to the eastern portion, could not be applied to the whole country, 
since Cook had known nothing of the west, north-west, and south. Flinders 
wanted a convenient name that would describe the entire area which his 
own lesearclu^-- had demonstrated to be one large island. He was writing 
his Yoyoge to Term AustmJis while held a prisoner bv the French in Ile-de- 
France (Mauritius), from 1803-1810, and it occurred to him that Aus- 
tralia would be a good, serviceable name. He did not invent the word. 
De Brosses, in his Hlstoire des ^ ariyntwns cmx Terres Anstrales (Paris, 1756). 
had coined the word '' Australasia as a name for a division of the glob'^. 
and Dalrvmple. in the preface to his Uistoricnl Collection of Toyof/es aiid 
Discoveries in the South Pacific Ocenn (London. 1770)- suggested “Australia" 
as a name for the region east of South America. 81m w anal Smith, in 
their Zoology anil Botany of Xeu' Holland (1703), spoL^ of “the emtimnt 
of Australia, Australasia or New Holland.'' but it is not probalile that 
Flin lers had < ver setm their ]) 0 ()k. He s mght to secure othcial sanction 
the ad-'ption of the name for this continent. He used it repeatedly 
in hi> correspondence after 18t)L and hrst employed it publicly in a geo- 
graphical paper, written in French, and published by 5Iaite-Briin, in the 
Anitalcs des Toj/aifes (Paris, 1810). But he was by no means .sure rliat the 
innovation would be approved. ” II reste a savoir," he wrote, “ si ce nom 
sera adopte par des geographes eiiropeens." When he was liberated and 
returned to England, he endeavoured to bring the name into ollicial 
use, but Sir Joseph Banks was not favorable, and Arrow.smith, the pub- 
lisher of Admiralty charts, “ did not like the change because his firm had 
always employed ** New Holland *' in their publications. The history of 
Flinders’ explorations, which was semi-olEcial. was thcicfore issued under 
the title A Voyaye to Terra Austndis, and the name Australia was merely 
suggested in a footnote “ as being more agreeable to the ear and an assimi- 
lation to the names of the other great portions of the earth. He was 
to some extent tongue-tied by authority," and the name ” Nt‘W Holland " 

* ,l Vnim-ie to T^rm {'I.Dndun 1^1 U Voi I . riit* tii>r,oiV ol the naiii..* iC in the 

wiiter^s IaU' >>f Matthe?v Fbn>lers (Sydney. I'.U a chapnx JO. 

C.121.”>4 
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wa?' u^ed m despatches for 4 d ye<iiN aftn he had j'eeoDmu'ndetl the more 

convenient desii^natiun. though i-Joveinor ie. in a de->pare}i of Apiil, 

1817. expiessed the hope that " Au^tialia " wouhi in futuie he emploved. 
and Peter Cunnuii^iiani. the ]')otani-t. in Id^ T^m Yrnrs itt Xetr South 
}yiihs (lS27j, rtfeiretl to ‘‘Australia, we colonials sav."^ But 
Flindeis’ clioire lia^ been aLundaiitly justifual. and there is some ^atis- 
faoti(»n in lememliering tliat the name liorne by Austialia was stiven to lier 
by one of the most intrepid and skilful of hei maritime explorers, and one 
who Was in the full sense a man of science. 

2. Coastal Exploration. 

There is no ^ound histoiical evidence to suppoit the belief that any part 
of Australia was know n to Europeans ])efore the end of the sixteenth century. 
The Portuguese lounded the Cape of Ciood Hope in 1497. and their ships 
began to employ tlie Cape route to Calicut and the East Indies after 1498. 
The Spaniards rounded Cape Horn, crossed the Pacific, and reached the 
Philippines in 1521. But if either Portuguese or Spanish ships siglited 
Australia, west or east, before 1606, record of the fact has not yet come 
to light. Speculation points to the persistence of rumours about a southern 
Teria Incognita, or Terra Australis, and it may be considered probable that 
at a period when it was not unusual for a ship to be blown liundreds of miles 
out of her course, some part of the coast may have been seen. But proffered 
proofs*’ of very early discoveries prove nothing except the existence of a 
vague sense of what proof is. That the Dutch knew’ of Australia before tlie 
dawn of the seventeenth century is clear. In 1598, Cr)rnehus AVytfliet wu'ote 
of Terra Australis as the most southern of all land^^, and as separated from 
New Cluinea by a narrow strait. That is definite and true ; but the Dutch 
writer mentioned no particular sliip that had sailed through the >tiait. AV*e 
come in contact with an actual navigator who had some part in the stoiv in 
connexion with the voyage of Pedro Fernandez de Quiros. in 1606. 

Quires, in command of tw‘o Spanish ships, discovered the Xew Hebrides, 
and thought he had found the great continent w’hieh he believed to exist 
at the southern end of the globe. He called it Austrialia del Espiiitu Santo. 
The first word in the name is supposed to contain a compliment to Philip 
III. of Spain, wiio also ruled Austria,! and is not the source wiience *’ Aus- 
tralia " is derived. Quiros sailed east for Pern, but his second in command. 
Luis de Torres, took a w’esteni course, and found tlie strait lying betweeu 
Papua and the northern extiemity of Australia. In the same v(‘ar the 
Dutch ship Dnyjheu entered the Gulf of Carpentaria, and lier ca])tain leported 
on reaching Java that there w’as no passage through to the Pac die in that 
neigh bourhood . 

The Dutch became acquainted with the wT>t coast partly through a 
series of acridenG. partly in consequence of a change of route to the East 
Indies Prioi to 1611, their ciistomaiy course after rounding the Cape of 
Good Hope W’as north to Afadagascar, and tlieu in a direct line east to Java 
or north-east to India. But it was dl^eoveled that by sailmg about 3.000 miles 
<lLie east fioui tlie f’ajie. siiips met with favoiable winds, and could then run 
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north to Java, and complete the voyage from Holland in several months less 
than by taking the route to Madagascar in the first instance. The consequence 
of this change of route, which was ordered by the directors of the East India 
Company, was that ships voyaging from the Cape to the East Indies frequently 
found themselves off a strange, desolate coast, whicli one captain after another 
marked down upon his charts, until the whole outline from the Cxulf of Car- 
pentaria to the south-west coiner, at Cape Leeuwin, was mapped. The best 
known of the Dutchmen wdio stumbled upon the western coast in this manner 
was Francis Pelsart, whose ship in 1628 ran aground on the Abrollos Reef. 
In 1612 the Governor of Java, Antony van Diemen, wishing to know more 
of these southern lands, despatched an experienced navigator, Abel Tasman, 
with two ships, the HeemsJccrk and the ZeelaDi.on a voyage of exploration. 
Tasman discovered the island which now bears his name, though he did not 
know that it was an island : and he called it Van Diemen's Land, ” in honour 
ot the Governor-General, our master, who sent us out to make discoveries.’^ 

The first Englishman to visit Australia was William Dampier, who, first in 
1686, on board a buccaneering ship, the S^ran, and secondlv, in 1699. in com- 
mand of the Eoehuch, sailed along the western an<l north-western coasts. 
He was not impressed by what he saw of the country. “ If it were not for 
that sort of pleasure which results from the discovery even of the barrenest 
spot upon the globe,” he wrote, this coast of Xew Holland would not have 
charmed me much.” It was owing to the fact that the Dutch and Dampier 
always saw Australia from that aspect where it looks most forbidding, that 
attempts to ascertain the nature of the country, its possibilities of develop 
ment, and its capabilities for settlement, did not ensue for 190 vears after 
its whereabouts were definitely known. 

The voyage of James Cook in 1768-70 brought the east coast of Australur 
for the first time to the knowledge of the Englisli Government. The main 
object of Cook's Eiuleavour voyage was not to explore, but to observe a 
transit of Venus at Tahiti. The observation was made on 3rd June, 1769. 
After fulhlling the appointed duty, Cook ran down to Xew Zealand, and 
saded round it, thus disposing of a theory entertained ])efore his time that 
the country formed part of a great antarctic continent. He resolved to 
return to England by way of the East Indies, and to follow the east coast 
of Xew Holland wherever it might lead. The Emleavour sighted the Aus- 
tralian coast opposite Cape Everard at six in the morning on 20th April. 
1770. Cook named the point Cape Hicks, after Lieutenant Hicks, the 
officer on watch, who was ” the first to discover this land." He followed 
the coast northward, discovered Botany Bay (at tirst called Stingray Bay) 
on 29th April, and anchored there. On 6th May, the Eiidenrour, pursuing 
her vovage, came abreast of Fort Jackson, which was named after vSir George 
Jackson, one of the Secretaries to the Admiralty. Cook did not enter the 
harbor, wliich is now the glory of tlie largest city in Australia, He completed 
his northward vovage. cleared the reefs of Torres Strait, and “tc»ok 
poss(c<sion of tlie whole eastern coast by the name of Xew Soutli Wales."^ 

Ir {ui" bHf'ii -.ti.l that Cuuk (lidina tir* luiuu X.‘w Ninth W,a.*s. and it tru.' Ui t 

th ‘ iiafiu' do.--, not app» ar m hi- jxunciU Iha It u th< fditor m th fh^ttniC'd Ilcconl of Sen' South 
Wah'c (1. 17i>). M> fai a- to -ivthat ■ the iiam* app ar- to li iv<‘ orijiuated ^vlth Hawka'^worth ’ 
who odit ‘d Cook’- vov.m . Hut Kit-ou (/.-fa <f Conk, p 140( a 1* ttt r wi itt'*ii hv Cook 1771 

wh Tt-m h‘ u-'‘- th- word- "the aa-t c I'a-t of X* w Kollaiid or what I call Xew South Wah?.” 
Hawke^woith, it would th Tt-iore appear, obtaiiu'ilth- iiaiii/ tioiu Cuok hiiik»<'Ii 
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The exploraTu*ii ot the Australia a coastliiir wa-; not eoniplftod until 
after the Friti^h had roninieiued to i olonize tlir miuitiy. In IT'aT Sui^eon 
Georcre Bas-^. of HALS. itchVnar. ol)t<iined from Loveinor Huntei the 
of a whaleboat, a crew of six Iduejacket-, and Tuuvi>ion< for ^ix week^. With 
this equipment, he left Fort Jaeksuin vovaumd soutliward. and discovered 
Westernport (January, ITJS). He did not actually deinoiistiato the existenca* 
of a strait separating Au'«tralia tiom Tasmania, but the heavy s^a lolhnu in 
from the westward gave him *' much reason to cumdiide ” that there was a 
passage through. In October. ITbS. Bass, in company with his Iriend. 
Lieutenant Matthew Flindeis. sailed through the stiait in the yo/'folk, 25 ton^. 
and circumnavigated Tasmania. 

In 1802 Lieutenant John Murray discovered Poit Phillip : Grant, in tin* 
Lady Nehop, sailing from tlie Cape of Good Hope to Australia, came upon 
the coast near Cape Bank^. and discovered the 'stretch eastward, round 
Cape Otway, to the Port Phillip opening; and Flinders, in the Investigator, 
tlioioughly explored the whole of the south coast from the head of the Great 
Austialian Bight. He discovered Kangaroo Island and St. Tincent's and 
SpenceCs Gulfs. In Encounter Bay he met Le Gtograjdie. Captain Nicholas 
Baudin. a French exploiing ship sent out by the Consular Government, 
Napoleon having acceded to a retjuest submitted by the Institute of France 
that a scientific expedition should be despatched to examine the unknown 
coa^t^ of New Holland, and to collect specimens for tlie 3Iu^eimi at Paris. 
Baudin died befoie his sliips returned to France, and the maps published 
with the hLtoiy of his voyage aiiixed the name Tone Napoljon to the whole 
southern coast from WilsoiiA Piumontoty t" the head ot the Bight. Some 
writeis have attacln-d a political signiticance to tlie Terre Napoleon maps, 
but in the present writei'^ opinion the name was a mere pieee of coiutiership, 
and there is no evidenre to show that Napoleon evei dedgued to acquire 
teriitoiy in Australia, though at a later date (1810) he directed his fleet 
based upon Mauritius to ” take Port Jackson/’ where much-needed pro- 
visions could be found. 

Flinders circumnavigated the continent in 1803. and after his veiv re- 
markable voyages tlioie was no more coastal exploratoiv work to do in 
Australia, except to fill in details. 


3. The Foundation of Settlement. 

In 1783, James Matia, who had be(‘n a midshipman with Cook, submitted 
to Lord Sydney a scheme for establLliing in New South A\\iles a eolonv 
wherein Great Britain might afford an asylum to the American lovalists, 
who had lieen rendered homeless by the result of the War of Imh*peiidence. 
The country, Matra urged, was bound by (w'eiy tie ol honour and giatitude 
to protect and support those who laid linked evervtliing insuppoit of Britisri 
laile in North America, and should provide a jilace where they might ** repair 
their bicken fortunes and ag<iin *mjuy their fornmr domestic felicitv." The 
loyalists found homes m Can.nia. but Loid Sydney recogniMal that Matra s 
plan afforded a means of overenming anotlnn rlitliciilty with which the Govern- 
nieiit was faced. It ]ia(l Ijeeii eu'^toniaiy to sjnp convicts to Amerie.i, wdiere. 
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especially in tlie southern States, there was a demand for labour. Contractoi*t> 
were willing to undertake to convey convicted persons across the Atlantic, 
and were able to dispose of them by ‘‘ assignment ” to purchasers, who 
would often give £8 or £10 for a strong male convict, especially if he were a 
mechanic. The prisoners were, in fact, sold into servitude. The establish- 
ment of the United States as an independent country put an end to this 
traffic. At the same time, the English prison system was discreditably bad 
Gaols were too few. and too small ; were overcrowded, dirty, and centres of 
disease. Lord Sydney, discussing Hatra's scheme with its author, pointed 
out that New South "Wales appeared to be ** a very proper region for the 
reception of criminals condemned to tran.sportation.*' Matra accordingly 
amended his project, drawing up an addendum wherein he argued for the 
reformatory efficacy of a colony far removed from Great Britain, with a 
healthy climate, and an abundance of fertile soil, where persons who had been 
guiltv of crimes might work out their own redemption. Sir Joseph Banks, 
who had been botanist with Cook, and was now (since 1778) President of the 
Royal Society, gave the .scheme his hearty support : and in 1786 the Govern- 
ment directed the equipment of a fleet to convey 750 convicts to Botany 
Bay. 

Arthur Phillip, a captain in the Navy, was chosen to command the expe- 
dition, which consisted of the Sirius, a sixth rater, the Supphj, tender, six 
transports, and three store ships. There were about l.llK) people aboard, 
of whom 208 were marines to guard the convict.s. 

The whole fleet had arrived at Botany Bay by 20th January, 1788, but 
Phillip was soon convinced that the situation was quite unfit for the purpose. 
He therefore judged it advisable to examine Port Jackson, which was marked 
on Cook’s chart a few miles to the northward. There he had the satisfac- 
tion of finding the finest harbor in the world, in which a thousand sail of the 
line may ride in the mo.st perfect security." Returning to Botany Bay. 
he ordered the fleet to sail round to Port Jackson, and on the 26th January 
the flag was unfurled at Sydney Cove, where Phillip had decided to plant his 
new settlement. 

While the British vessels were lying at anchor in Botany Bay, two French 
ships under the command of Lapcu'ouse appeared. It has been by some 
writers surmised that the French navigator was endeavouring to forestall 
the English in the occupation of Australian soil. One historian puts it 
that ” it is seizure, not discovery, wliich gives a title by the law of nations, 
and there is therefore some justification for saying that England won Aus- 
tralia bv six davs.“’^ But it is quite certain that Laperouse had no such 
acquisitive design in view. His longboat had been destroyed, and some 
of his company were massacred by natives in Samoa. Consequently his 
strength was so seiiously depleted that if he had lost any more men he would 
have been compelled to beach and destroy one of his ships. Wishing, there- 
fore. to put together a new longboat, the frame of which he had in the hold, 
he decided to .sail to Botany Bay — knowing its whereabouts from Cook’.> 
(jhart — where he thought his men would be able to work without interference. 
The Frencli remained there from 27th January to loth iMarch, on excellent 

* Jenk'^. HiUonj of the Aiuitralnsvui Colo,ues (1SU5). p. 30. Sue the pie^ent writer's Laphonse 
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terms with the Biitisli otHceis who them, rhillip wa^ too ]>U'<y layimr 

the foundation of Sydney to visit Laperoii'^e personally, and the French luivi- 
gator did not enter Port Jackson. 

The dithculties that Phillip had to en(?oiintoi dunnLr tin* four yearn of hi^ 
ofoveriiorship were of the most .-^erious kind. The otHceis <juarre]hMl. tlie 
conviets were poor mateiial for piuneeiinu. >killed wrirkmeii were few. sup- 
plies were wholly insutHeieiit. and pr(.»vi^ion ships weie wrecked. Over a 
thousand more convicts weie sent out. and an additional thoii->and were 
announced, before them wa^ accommodation for them or food to feed them. 
The natives gave trouble, and the Hc)nie Government failed to appreciate 
the need for a steady .''Upply of free agricultural and artisan settieis. But 
Phillip did at length get the colony on its feet, and for the wisely plaimed 
and energetically pursued administrative work that he did he is indeed 
memorable a^ one of the veiitable builders of the British Empire. 

4. The Convict System. 

After the departure of Phillip, the colony was for three years adminis- 
tered hy officers of tlie Xew South AVales corps : by Major Grose during 
1703 and 1704 and by Captain Paterson duiing 1795, when (Governor Hunter 
succeeded. Phillip had ideas of extending development by means of free 
settlers aided bv the use of convict labour ; but for over twenty years Sydney 
w'as little better than a prison compound, wailed by mountains and fronted 
by the sea. wherein felon.^. political offenders, and many an unfortunate 
whose punishment was cruelly out of proportion to his offence, were 
yaided ” togetlier under a discipline enforced hy tlie lavisli application of 
tlie la.'^h. Duiing tlie first seventeen years of settlement 12,290 peison.^ 
were tiaii.sported, and as late as 1810 it is calculated that there were not more 
than 7</.) .settlers who had imt been sent out " fen their eountry's good.’* 
The pri.suners included a coiisideiable number of political prisoners who 
liad been convicted for connexion with the Irish rebellion of 1798. and the 
Scottish I evolution societie.s of 1793 : just as at a later date working men 
concerned with the beginnings of English trade unioni.sm weie transported. 
During tlie governsliips of Hunter. King, and Bligh, from 179b to 18t>9. no 
serious efforts were made to induce fiec sigtlement, wliich was. indceil. at 
times ratlier dGcouragoil. 

The study of the historical mateiial relating to these years of daik dawning 
is often painful and depressing. An atmosphere of hatied. violence, and sus- 
picion perva<led the colony, Eveiy (Jovernor was peiplexed and liampered, 
not only liy the lefiurtory liuman material with wlm li he bad to work, 
but by tlie jealousy of liis (jffieers. King wa^ a liigli-mimled man, but he 
found 110 loyal spiiit of ('o-ojieiatiou among liis subuidiiiates. The officers 
of the Xew South Wales coips made large puffits by traffieking in rum, and tlm 
endeavour to suppress the iIli(jllitle^ oi tlie tmde piovokerl resentment, 
followed, in Governor Bligli's case, by ojien mutmv. 

The (piairel lietween Bhgh and Jolm 5Ia(‘ai tliur. a liold, spii4t(‘d, and hot- 
tempered officer, wlio founded slieeji-farniing in Austialia, was pricked to 
a (‘risis in 1807. wlien tln^ Governor contiseated a still whicli Macartliur had 
im])oited. Bligh. uk ensed by Macarthur’s ” inimiealiility of mind to Govern- 
ment. liad him a nested and put uii trial. But Macartliur had a large 
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personal following, and Bligii’s arbitrary methods had made him unpopular, 
^lajor Johnson, who commanded the military forces, refused to obey his 
orders, and followed up his act of insubordination by maiching his troops 
to Government House and arresting the Governor. He took this revolu- 
tionary step (January, 1808) on a retpiisirion signed by Macaithnr and about 
100 of the inhabitants of Sydney, some of whom, Bligh declared, are the 
worst class of life,’' but who at all events pledged themselves to support 
Johnson with their fortunes and their lives. Bligh was kept in confinement 
for a year, the affairs of the colony being administered by Lieutenant-Colonel 
Paterson, of the Van Diemen's Land settlement, who held a Lieutenant- 
Governor's commission. The end of this startling incident was that Johnson 
was tried by court-martial in England, and cashiered ; Macarthur, who 
went to England, wa.s prohibited from returning to New South Wales [or 
eight years ; and Bligh was superseded in the Governorship bv Colonel 
Lachlan Macquarie. 

Macquarie was hardly less dictatorial than his predecessor had been ; 
and the Ions: period of his rule is fairly described in the title of the book 
wherein it is most thoroughly explained, A Colo-nial Autooxicij A" He was 
vain, and could be quaiTelsome and harsh. But he had a way of getting things 
done. He was a builder, a colonizer, a statesman, and as his obstinacy 
was exerted in a progressive direction, he managed to fight through prejudices 
and hindrances to merited popularity. One principle for which he fought 
hard was that when a convict had served his period of sentence, and was 
again a free man, he was entitled “ to be considered on a footing with every 
other man in the colony according to his rank in life and character." He 
appointed to the commission of the peace a clergyman who liad been trans- 
ported for suspected complicity in the Iiish rebellion, and invited to his own 
table four or five emancipists " who happened to be men of education and 
manners. But this policy gave deep offence to many settlers who had no 
black marks against their names, and who considered themselves as per- 
taining to a kind of moral aristocracy. The resentment was especially bitter 
among the old adherents of Bligh. who from the first had looked askance 
on his successor, and were not averse from fomenting a quarrel with him. 
In some instances the Governor's zeal for the liberal treatment of emancipists 
led him too far, and incurred the disfavour of the Secretary of State : and he 
became involved in quarrels with the judicial officers, who would not permit 
emancipist attorneys to practise before them. But there was so little that 
was liberal in spirit in these early days of New South Wales that, even when 
Macquarie's acts were marked by errors of discretion, it is good to recognise 
the sense of justice that prompted them. 

The convict system was in full force for just over fifty years. From first 
to last, about 12U.n(H) men and women were transported to Australia and 
Van Diemen's Land, of whom, in 183b, nearly 50,(A>t» were living in the 
country. Half of these were " assigned " people : that is, they were living 
upon the properties of free settlers, to perform compulsory labour for them. 
The remainder were working for the Government in penal establishments or 
in road gangs." The inhumane features of the system are exposed in 
the report of an English Parliamentarv Committee of 1837-8 ; and they 


* A Colonial Autocraci/, ity Ma -ion Phillip’;^ > I.uiuLuu, 1^09.) 
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aie described with L^aunt leahsin lu a piece ot tictioii which hd'' a backing ot 
sober tidelity — ^larcus Clarke's For the Tenn of his X(it>iral Life, 

The Pailiaiuentary Committee rtH-omimnided that no more convicts 
should be >ciit to Australia, and an Order in Council i^^ued in 18 In directed 
that tramportation should cease. But A'an Diemen's Land continued to be 
used for the purpose, with con^e<|uences that >oon became alarming. The 
dumping of 3.0U0 convicts per amiiiin in an island, where the means ot coping 
with the influx were inadequate, brought about a crisis, which British Ministers 
sought to mitigate by re -instituting transportation to the mainland under 
another name. The '* conditional pardon system ’’ was devised. Under it, 
a convicted person who had .seix^ed a preliminary term in an English prison 
might be shipped to Australia, where he would be free, subject to the *' con- 
dition ’’ that he did not return to England dining the remainder of the term 
of his sentence. Some convicts were sent to Victoria, as well as to Xew South 
Wales, under ihis svstem. But a vigorous and vociferous public opinion 
had by this time grown up in these colonies. The period had passed when 
they were content to have the contents of English gaols emptied at their 
doors. The people of Melbourne, in 1849, organized to resist the incursion 
and threatened to prevent by force the landing of the exiles.'* An equally 
strong feeling of resistance manifested itself in Sydney ; and British Ministers 
were astonished to realize that, in a country originally colonized to carry 
out a transportation system, the first large question of public policy about 
which public opinion pronounced itself in emphatic terms was that trans- 
portation should cease. Governor Fitzroy yielded to the agitation, and the 
exiles — styled *' Pentonvillains,'' after Pentonville prison wherein they served 
their probationary period — were sent on to iMoreton Bay. Earl Grev. the 
responsible British Minister, very reluctantly gave way, and shortly afterwards 
the shipping of convict^> to any part of the country except Van Diemen’s 
Land and Western Australia ceased. The former colony was still used as a 
penal settlement until 1852, and signalized her deliverance (1856) by changing 
her name to Tasmania. AVestern Australia, being urgently in need of labour, 
gladly received convicts from 1843, and even protested against the discon- 
tinuance of the supply. She continued her policy long after the other Aus- 
tralian Colonies had freed theni'^elves from what they termed the convict 
taint,” Her persistence, indeed, provoked much bitter feeling, and threats 
to boycott Western Australia were made by responsible statesmen in the 
eastern colonies. There is no doubt that the system did much to establish 
Western Australia, and her prosperity was well assured when, in 1868. tians- 
portation was finally discontinued. 

5. Inland Exploration. 

From the earliest period of settlement, tlie problem of the inland explora- 
tion of Australia obtiuded itself as ditficulr and da]iu(n'ous. For a quartei 
of a century after S}'diiey was founded, no piacticabli^ path was dhscovered 
across the mountain barric^r that lay in tlie backuround. The Blue Moun- 
tains are not a veiy lofty range ; they do not rise bevond 4.500 feet . but 
their tum}>led formation made them a really formidable barricade, and thev 
shut the little community at Port Jackson within an enclosure extendino* 
only about 40 miles fioin the sea. An escaped convict made his way inland 
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durin" Hunter's governorship, and several explorers endeavoured to find 
a pass. But it was not till 1813 that Gregory Blaxland, accompanied by 
Lawson and Wentworth, discovered a practicable track, and opened to 
occupation the richl3^'grassed Bathurst Plains. 

Hardly any portion of the globe has presented so sullenly obstinate a 
face against the explorer as Australia has done ; and there are few countries 
wherein gloomy predictions concerning the prospects of settlement have been 
so completelv falsified. Immense stretches of territory which to-day are 
yielding an abundance of wealth to industry were originally condemned as 
wholly unfit for human habitation. The price of investigation has often 
been paid in sufiermg and death ; and Australia is fully conscious of her 
obligation to a succession of hardy and courageous men who are as trulv her 
heroes as are warriors to other peoples. 

The first achievement of note in the story, after Blaxland’s. is that of 
John OxleT', who in 1817-8 led two expeditions west and north, and came in 
touch with the complicated river system that feeds the Hurray. Five 
years later he penetrated Queensland territor}" as far as Port Curtis, and 
prepared the way for the settlement which has grown into the citv of 
Brisbane. 

A very important inland journey was that of Hamilton Hume and AVilliam 
Hovell in 1821. They discovered and crossed the River Murrav, the prin- 
cipal water-course in Australia, continued south, found the Ovens and the 
Goulburn, traversed a portion of the fertile western half of Victoria, and 
were the first Europeans to come upon Port Phillip from the landward. 
Allan Cunningham, the botanist, a protege of Sir Joseph Banks, between 
1817 and 1830 made a series of excursions into untraversed areas, discovering 
a practical pass to the Liverpool Plains (1818) and an easy route to the 
Darling Downs (1828). His botanical work was of the utmost importance, 
and his explorations won him a place among tlie most enterprisino^ of 
Australian pioneers. 

One of the greatest names in the story is that of Charles Sturt, a captain 
of the 39th regiment ([uartered in Sydney during the regime of Governor 
Darling. On his first journey, in 1828-9, he discovered the Darling River ; 
and on a second journey, commenced in 1829, he took with him the tunliers 
of an old whaleboat, nailed them together on the banks of the Muirum- 
bidgee, descended the stream to its junction with the Hurray, and floated 
down that great river until, after a voyage of 33 days, he heard the distant 
thunder of the great Southern Ocean."' He had floated into Lake Alexan- 
drina, wherein the waters of the [Murray disembogue. Severe hardships 
were endured on the return journey. Sturt’s party had consumed their 
last morsel of food when relief came, and some of his men showed signs of 
insanity, from incessant toil and pnvations. Sturt himself was blinded 
for a time. This journey had more immediate consequences affecting the 
colon V of South Australia than that of Hume and Hovell had upon the 
fortunes of Port Phillip : for his repoits led to the founding of Adelaide. 

Sturt's genius for exploration led him in 1844 to start from Adelaide to 
penetrate the interior of the continent. This he did in a summer of excep- 
tional heat, maintaining a stubborn fight against thirst, Imnger, scurvy, 
a pitiless sun, a blistered deseit, and a pelting from blasts of hot fine sand. 
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He cro>sed Cooper's Creek, whieli he di-t'overed and named, but broke d(»wii 
a few miles bevond it. and was carried b.u k to Adt‘laide a strii'ka^n man. 
His work cost him Ids eye->iij:ht. thoimh hr hwd a <piarter of a century 
after hi^ last exptMlirion. Stmt was de>.Lribed as beins “ brave a^^ a paladin, 
gentle as a girl.“ and his achievements are. mo>t worthily, ever freshly 
remembered.'*'^ 

Gippsland. the eastern wing of Adetoria. was enteied from Xew South 
Wales ill 1839 by Angus Mtdlillan, when searching for cattle pastures : and 
in 1840, a Polish man of science, Strzelecki. accompanied by two stock- 
raisers, dlacartliur and Riley. aGo explored the same region. It was Stize- 
lecki who suggested the use of the name Gippsland. in compliment to the 
Governor of Xew South Wales, and Australia's loftiest mountain, Kosciusko, 
bears the name of a Polhh hero a^ a consequence of the travels of this 
investigator. 

At about the same period, 1838. Edward John Eyre— a yotinof cattle 
farmer of 25, who was afterwards (1865) to become Governor of Jamaica, 
and was unenviablv famous in connexion with an insurrection there — indulged 
a taste for exploring by penetratintr the unknown country beyond the limits 
of South Australian settlement. He found Lake Hindmarsh on one of the^e 
excursions. Ambitious to accomplish something memoiable. Eyre led an 
expedition along the shores leading to the Great Australian Bight in 1839, 
and in 1840 decided to explore the interior of the continent to the north of 
Adelaide. He followed the line ot the Flinders Range to Lake Torrens, and 
found a stretch of country so impregnated with salt that even i-ain water 
became brackish after Iving a short while on the ground. After discovering 
Lake Evre, the explorer, dissatisfied with his results, travelled down to the 
coast at Fowlers’ Bav, where he established a camj). From this point, he 
resolved to pursue the coastline as far as King George's Sound, and. as the 
enterprise was full of peril, ordered his men to return to Adelaide, while he 
went on alone. But his overseer. Baxter, refused to leave him. and with 
this companion, and three young blacks. Eyre set out in 1841. He liad some 
sheep and Jour for subsistence. The food did not last lon^. and ])efoie it 
was entirelv exhausted, two of the lilacks proved tieaclierous. sli<.»t Baxter, 
and plundered tlie flour bags. Eyre and his one faithful black servant 
continued tlie journey, living on horse-flesh and quenching their thirst with 
dew collected on a sponge and squeezed into a pot. When at the extiemitv 
of endurance they sighted a French whaling ship, the Mi.ssissfppi ; ]>ut 
after leceiving assistance the ii(ui-willed explorer set out again, and reache<l 
his goal. King George's Sound, on 7th July. 1841. 

Tlie explot a tions of Sturt and Eyre liad started from Adelaide. We 
return to the Sydney side to immtion those of Tlnjinas Mitchell and Ludwig 
Leichhajdt. 51itciiell was the Survey or -General of Xew South Wales, and 
from 1831 Jiad explored the interior from Sydney m >ear('h of good countrv 
tor settlement. Some of his journeys w'eie full of adventure, notabh' that 
of 1835, w'hen Richard Cunningham, the bi'cthm* of Allan Cunningliam, 
w'as murdered hy blacks. Miti helTs most mcinoralile piece of work was his 
expiabtion to "Aiistialia Felix,” or Victoria, in 1836. He crossed the 
Murray and traversed the eountry we^twurd of Hume and HovelTs track 


* rfh> L>f' of chi/l s •<turf \>\ Mr-, X.ipifr Sturt USHO, is an i xcellctit bi(»^r,iph\. 
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of twelve years before. To his surprise, on reaching Portland Bay, he found 
the huts of white men on its shores, for the Hentys of Tasmania had already 
established a whaling station there, and had become the pioneer settlers of 
Yi(‘toria. ^Mitchell's last of many journeys was undertaken in 18-15, when he 
set out to explore a route to the Gulf of Carpentaria. He did not succeed in 
his main object ; but his glowing reports showed the value of the tableland 
of western Queensland, and had important consequences in stimulating 
settlement. 

Leichhardt was a German man of science who was attracted to the problems 
pertaining to Australian inland exploration. His first important journey 
was in 1814. when he travelled from Sydney to Port Essington, on the north 
coast, arriving there nearly naked, and with rations reduced almost to the 
last crumb. He and his companions had lived partly on the flesh of flving 
foxes, and had found water by observing the flight of bronze-wing pigeons 
towards it. A second expedition was to the far western interior, 1846, and 
from his third, 1848, he never returned. He aimed at crossing the continent 
from east to we.st, from Horeton Bay to the Swan River. He certainly 
reached the Barcoo, where the letter L ’’ was found cut on a tree twenty 
years later ; but exactly where he perished has never been ascertained. 
The fate of Ludwig Leichhardt is one of the unsolved mysteries of the history 
of Australian land exploration, as the fate of George Bass is an unsolved 
mvsterv pertaining to one of the country’s maritime explorers. A. C. 
Gregory, who went out in search of Leichhardt, led expeditions in Xorthern 
Australia, and crossed the continent south-west to Adelaide in 1858. 

John IMacdouall Stuart, who had been with Sturt in 1844, made impor- 
tant journeys to the interior in 1858 and 1859. discovering a fertile and well- 
watered area west of Lake Eyre. His work was so useful that the South 
Aii'^tralian Government, to stimulate him or others to further efl’oits, ofl’ered 
a reward of £2.(t00 to the first man who should cross the continent from south 
to north. Stuart started in 1860, and on 22nd April of that year penetrated 
to the veiv centre of Austialia. He was not now in de>ert country, but 
found the area surrounding his Central IMount Stuart to be well-grassed, 
plentifully watered, and pleasant. But further on he was beaten by thirst, 
thick scrub, aiul troublesome aboriginals, and was compelled to return to 
xVdelaide. In 1861 Stuart stalled again, and turned back ; but in 1862 
he made his way right across, and on 21th July was delighted and gratified 
to ])ehold the waters of the Indian Ocean in \iui Diemen's Gulf.” Stuart’s 
journeys were of the greatest value in demonstrating that the interior of 
xVustralia was coiirpierable, and in revealing the excellent pasturage to be 
found in portions of the counti v. 

( ’outemporary with Stuart's final journey, the sensational and dramatic 
expedition of Burke and Wills took place. It is perhaps the best rcmem- 
b(U'ed of all Australian inland explorations, because of tlie mystery and 
fatality attaching to it : though in truth the explorers whose achievements 
have already lieen mentioned, Hume, Hitchell. Sturt, Eyre, and Stuart, 
did greater things, and faced equally severe hardships, but won through ” 
bv a more perfect bushcraft and finer qualities of leadership. The Burke 
and Wills expedition was organized in 1858, when a sum of about £10,000 
was provided, partly by subscription, partly by the Victorian Parliament, 
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for the purpose of promoting an endeavour to cvo« Australia throiurh the 
i'tMitre. from south to north. The command was entrusted to Richard 
O'Hara Burke, a police inspector well known to he a brave .ind intelligent 
man. The expedition was well etpiipped, and -should have succeeded and 
returiud in safety li Burke had extacned sound judgment. A depot was 
established at Cooper's Creek, and from that point, in December. 1861. 
Burke, with Wills and two other men, determined to make a dash for the 
Gult of Carpentaria. The party did reacli the Flinders River, which tiows 
into tl;e Gulf, and w^ere within tw*o days' journey of the ^ea. but they were 
iii^ufhciently provisioned, and had to return to Cooper's Creek. Wlien thev 
reached the depot, after four and a half months’ absence, they found that 
Brahe, the man whom Burke had left in chaiAre, had left just seven hours 
before. The time he had been instructed to ^^ait had passed, and he had 
resolved to no to Menindie, on the Darling, where the reserves of the expe- 
dition were ba^ed. He left some provisions in a liole in the ground, and cut 
the wmrd '' Dig " on the bark of a neighbouring tree. When Burke, Wills, 
and King — the fouith man liad died on the journey — staggered into the 
Cooper's Creek depot, then condition wms desperate. They ate the pro- 
visions they found, and rested a couple of days, debating what course they 
should pursue. Buike, instead of following in Brahe's tracks, as Wills 
wanted to do, insisted on making for a cattle station at Mount Hopeless. 
150 miles away. It was a fatal resolve. They killed their camels for their 
tiesh, and crept forward on foot. When wdthin 50 miles of Mount Hopeless 
Buike, not knowing how^ near he was, gave the order to turn back to Cooper's 
Creek. The pitiful stoiy of the last days of weary, famished life suffered 
hv tlie three is as intensely pathetic as anything in the ]ii^torv of exploration. 
Wills died tiist, in the hut at Cooper’s Creek, Burke and Kiim tiF d to find 
the encampment of some Ijiacks who had helped their dead companion 
some time before. Burke broke down and died bv the wav ; King lived 
with the blacks until he was rescued by A. W. Howitt, who had been sent 
out from i\Ielbourne in charge ot a relief expedition. He survived until 
1872. 

The tiMgedy of Buike and AVills does not end the story of Australian 
inland exploration, but may be taken to be the last sensational event in it. 
In Western Australia, the brothers John and Alexander Forrest did brave 
work. The former, after having in 1869 led an expedition in search of 
remains of Leichhardt, ^et off (1870) to examine tlie country whuL had been 
explored by Eyre, along the shores ot the Bight. He directed attention to 
the well-grassed areas lying a few miles from the coast. In 187 I Jolm Forrest 
traversed the country intei veiling lietween AVesteni Australia and the settled 
portions of South Australia. Alexamler Forrest in 1879 explored from the 
De Guv River, on the iioith-west shoulder of the continent. acro.ss to the 
Fitzroy, which flows from the iA‘op(jld Range to King Sound ; followed the 
Fitzroy to its soun e, and then struck north-east to Port Darwin. His 
enterprise opened up 20.( HKyifCr) acres of good country, liesidos sliowing 
the way to the licli Kimberley Gohl-fields. 

The jounieys of Ernest Giles and of M"arl)urton, 1875-6, must be men- 
tioned : and it shcuild also be said that the several scientitic expeditions of 
Baldwin Spencer to the interior, though undertaken prinuirilv for purposes 
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of biological reseurcli, have been of the utmost value in a wider sense. They 
have enabled a trained observer to direct attention in a very striking wav 
to aspects of the country not commonly indicated by explorers of the usual 
type. 

6. Extension of Colonization. 

AYhere the explorer pointed the way the pioneer colonist followed ; but 
there was also, for an interesting period, another motive for extending occu- 
pation beyond the oiiginal contines. That was the threat of French rivalrv. 
The fierce animosity, generated between England and France as a consequence 
of the revolutionary and Napoleonic wars, was not without advantageous 
results in Australia. It made the governing authorities anxious to establish 
settlements in unoccupied territory, for fear that the French should plant 
colonies there. There are no facts to show that the French Government 
proposed annexing a portion of Australia.'*' But it was firmly believed that 
they contemplated such a policy : and the belief was just as effectual in 
stimulatincf expansion as if positive evidence of aggression had been 
produced. 

Immediately after the departure of Baudin’s expedition from Port Jack- 
son, Governor King caused two settlements to be planted in Tasmania : 
at Risdon, on the Derwent, in 1803, and at Port Dalrymple, on the Tamar, 
in 1804. The same fear of Frencli occupation led the British Government to 
send out Lieutenant-Colonel Collins to establish a colony at Port Phillip in 
1803 Collins, unfortunately, landed his oUO convicts on the sandy penin- 
sula which divides the port from the ocean, and, quite naturallv, formed 
an unfavorable opinion of its suitabilitv. Consequentlv, the fir^t Port 
Phillip settlement failed, and Collins’ people were removed to tlie Derwent. 
Lieutenant Tuckey. who wrote an account of the expeiiment. observed, on 
leaving the })ort which is now the seat of the great city of Melbourne, the 
kam^aroo seems to reign undisturbed lord of the soil, a dominion which, 
by the evacuation of Port Phillip, lie is likely to retain for ages,*’ That was 
109 years ago. 

There were otlier French scares lomr after Xapoleon had ceased from 
troubling. In 1825, it was inmoiired that a French settlement was to be 
attempted at Westernpurt. Governor Darling despatched H.M.S. Fly and 
two brigs conveying troops with instructions to establish themselves. It 
was found tiiat French ships had called at Westernport, tlreii ejuite unoccu- 
pied, but no attempt whatever had been made to found a colony there, 
and. the fear of rivalry subsiding, the Britisli packed up their apparatus 
and returned to Sydney. 

A similar desire to frustrate foreign occupation in Western Australia had 
more enduring conserpiences. The French were again supposed to be 
moving ; and in 1826 Major Lookyer. of the 39th regiment, wars sent from 
Sydnev in cominaud of a detachment of troops and a party of convicts to 
occupy King George's Sound. This was the beginning of colonization in 
the western State ; and even when a more determined attempt was made to 
found a .settlement rpon the lieautifril Swan River, the Briti'^h Government. 

•LonJJohn Russell rucorded i /iVtW/fjfno/i-s’ an// L>75 p 2 )1/ rh.it whih' lu- Colonial 

Secretary in tilt- M'dbourtif' Gos t'rnm"nt Is 10-41 ' C L't'/itleman atta< hed to the Frenrh Govf rnment ” 

culled upon h nil and asked how raiirli of Australia was cLiiraed by Great Entail. He replied “the 
whole,” and with that answer lus \neur went away 
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beiiii^ auxi ais to autu’ipat * aay suuli luea^iu’o hy France/’ otbavd land at 
the rate of one acre for every eiuditeen pence taken out in cash or iroods hv 
immisfrant^. The first fh>vernor of the western (‘(dony was (’aptani Stirlinu. 
R.X. Tlie Enirlish promoters of the colon v secured the emiiriation of f.Oi) > 
persons in the first four years (1820-31), with whom a fair start wa^ made 
Perth beine; chosen as tlie centre. 

The instructions to (Tovernor Phillip, when the first (‘oluny was estab- 
lished at Port Jackson, directed him to occu])y Norfolk Island, which lies in 
the latitude of the Queensland border, about OOf? miles from the east coast, 
to " prevent it beine occupied ]>y the subjects of any other European power." 
Within a month, therefore, of tlie foundinii of Svdnev. Phillip despatr-lied 
Lieutenant King with a '>mall party of ofEcers and convicts to form a settle- 
ment. Two years later. Phillip, confronced by famine conditions, sent 
nearly 30o convicts to Norfolk Island, and by 1703 there w'ere over a thousand 
people there. But the establishment was costly, and when it was determined 
to colonize Tasmania, the Norfolk Islanders were transferred to the Tamar 
and the Derwent. It was again used as a convict establishment at later 
dates, and has had an exciting and romantic history, compounded of insur- 
rection, piraev, and shipwreck, as well as of curious phases of more peaceful 
colonizing. Many of the present inhabitants are descendants of Pitcairn 
Islanders, whose forefathers were associated with the famous Bounty 
mutiny. 

South Australia is the only one of the six States of Australia that had 
no direct connexion with convictism. Transportation, indeed, was expressly 
debarred in the constituting statute. The colony was originally established 
to carrv out a theorv. Edward Gibbon AVakefield, who spent three years in 
Newgate for abducting a ward in Chancery, had leisure there to meditate on 
problems of colonization. Though he had never been in Australia, he 
published in 1829 a little book directing attention to what he believed to 
be the defects of the system followed in New South Wale^. His Letter froin 
Syduey was so bright and clever that it was generally believed to be the 
result of observations made and impressions formed on tlie spot. It attracted 
all the more attention from tlie efforts then being exerted to settle AVestern 
Australia on a plan promulgated by Thomas Peel. AAkhvefield's main point 
was that it was a mistake in policy to grant land in a new colon v in large areas 
on cheap terms, but that it should be sold at a sudicient price." and the 
proceeds devoted to bringing out families of settlers. In 1830 the National 
Colonization Society was founded in London to carry out AAuikefiehTs ide<is. 
and in 1831 Parliament passed an Act establishing the colonv of South Aus- 
tralia. A board of eiglit commissioners was appointed to manage allairs, 
a Resident Commissioner being r)n the spot, and his colleagues remaining in 
London; but the Crown also appointed a Governor, 8ir John Hindmarsh. 
Eight ves.sels laden with immigrants arrived during lS3b at Kangaroo Island, 
where it was at first pro]:)osefl to locate the colonv. Tire place was deemed 
unsuitable, and Colonel Liglit, the Survt*yor-Gemual, chose a site on the 
ea.st side of 8t. Abneent's Kulf where the city of Adelaide Ims lieen built. 

The AVakefield theory did not woik : nor did the system of control. 
Hindmai>h r[uarrelled with the Resident Commissioner, and both were 
recalled. Colonel Gawler, who succeeded, plunged the settlement into 
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financial embarrassments ; and it remained for the third Governor, George 
Grey (1841-5), to apply good sense and strong statesmanship to the situation, 
and to place South Australia upon a sound, stable, and progressive footing. 

Queensland was originally occupied as an ofishoot from Port Jackson. 
Governor Brisbane desired to relieve the pressure upon Sydney by extending 
settlement. Lord Hobart had said twenty years before, “ if you continually 
send thieves to one place it must in time be supersaturated. Sydney now, 
I think, is completely saturated. AVe must let it rest and purify for a few 
years, till it begins to be in a condition again to receive.’* It had not been 
allowed to sweeten by rest, and Brisbane had instructed Oxley, the explorer, 
in 1822 to look for a good place for an overliow-settlement. Oxley considered 
the shores of Moreton Bay offered an excellent situation : and in 1824 the 
foundations of the city of Brisbane were laid. The Governor intended that 
the new station should be reserved for offenders who committed crimes after 
transportation. '' According to the nature of the offence are they punished,” 
he explained. Those o:uilty of the least are sent to Port Macquarie (on the 
west coast of Tasmania), those of a graver nature to Moreton Bay, and those 
of the deepest dye to Norfolk Island.” In 1849. when both Victoria and 
New South Wales refused to receive any more exiles,” they were sent on 
to Brisbane ; but transportation to this settlement ceased when the rest of 
eastern Australia was freed from it. 

The colonization of Victoria arose from totally different causes than those 
which operated in any other State. It has been shown that Tasmania and 
Queensland were chosen as fields for the extension of tlie convict system, 
that sites in Western and South Australia were selected to try the efficacy 
of theories, and that a jealous fear of French occupation prompted early 
settlements in Tasmania, Western Australia, and Victoria. The two attempts 
made to found colonies in the latter State, in 1803 and 1825, were total failures. 
AVhen effective occupation did ensue, it occurred in ([uite a natural way. 
The explorations of Hume and Hovell, and of Mitchell, demonstrated that 
immense areas of valuable pasture land lay south of the Murray ; tlie Henry 
Brothers from Ta.smania in 1836 settled at Portland, brought sheep and cattle 
with them, and commenced cultivation for the provisioning of their whaling 
boats ; and the news of the kind of country they had found induced other 
Tasmanians to follow. The Government did not promote occupation ; 
enterprising men sought out lands for tlieir own advantage. There was no 
theoretical scheme to test ; knowledge of good land and the pursuit of profit 
furnished the main motives. In May. 1835, John Batman, who had formed 
an association in Tasmania for the utilization of Port Phillip lands, sailed 
over and examined the country in the Geelong district. He was well satis- 
fied with what he saw. He took his boat up the bay, anchored at the mouth 
of the River Yarra, and set off on foot to explore. On this journey he fell 
in with aboriginals, and made with their chiefs the famous bargain by which 
he supposed himself to have pui chased about 600, (JOO acres of land, including 
the whole of the present site of ^Iel]} 0 urne, for a trifling yearly tribute and a 
present of blankets, looking-glasses, knives, M'issors. and handkerchiefs. 
The Government natui’ally declined to ratify a *' treaty ’ so made with 
savages who had not the faintest notion of what they were doing : but there 
is every reason to believe that Batman acted in good faith. The original 
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d ^C’lmeut; wliicli i* drawn up in what a hiuli authority allows to be *' KngUsh 
legal form,” and purpoits to bear the inaiks *’ ot the chiefs, is still pre- 
served. and IS one of the curiosities ot the Ihntoiy of culunizatinn. 

Batman had a rival in John Pa'^eoe Fawkner, who came over iroui Ta>- 
maiiLi in August. ISS-J, and wlio^e at tivitv did much to advance the progress 
of the little colony in iti infant ye.im. Early in 1S3G many more pa^toralists 
came over from Tasmania, In i\]ay of that year there were 177 people 
living on the site of Melbourne. 31 of whom petitioned Governor Sir Kichard 
Bourke to ^end over a magistrate to regulate aiiairs. In September, Bourke 
despatched Captain AViliiaiu Lonsdale to take charge. Batman had chosen 
the site for a *' village *' on the banks of the TTarra. Lonsdale confirmed the 
choice, and in March. 1837, that village received from Bourke, who paid a 
vi^it of inspection to it, the name of Melbourne. 

7. Progress of Settlement. 

A thorough >tudy of the hntoiv of land settlement in Australia has not 
yet liccii made. The 'student who will some day undertake the task will 
have to muster a bewildering complication of experiments, administrative and 
legislative, and will have to elucidate a baffling variety of devices, theoiies. 
ingenious means of defeating viituous intentions, and frecpient changes of 
policv to adapt the law to rapid ('haiiges in social structure. He will 
have to begin with a studv of the very first piinciples allecting the riglits 
of the Crown to control the disposition of unoccupied land. The theory that 
the Crown is the absolute owner ot all land is desciibed by an indubitable 
authoiitv as *' tlie diiest of legal fictions, a fiction, inoieover. Avlnch. unlike 
most legal fictions, never coire'< 2 X)nded with fact.”"^ Yet except foi the 
practical application of this theory as a fundamental prim l])le, the setThnneiit 
of the colonies coiihl not have })een contiolled. Without it. the fust eoiners 
would hiixe seized all the good land, and nothing short of revolution could 
have di.-pos^es-ed them. It may seem almost incredible.” ^avs the autho- 
rity cited. *' that a rpiestion of -iicli magnitude should be settled by the 
revival of a puiely technir-al and anti<|uarian fiction.” But if such a prin- 
ciple had not existed, in however -shadowy a foiin. it would have been 
necessary to create one of the kind. Even as tilings occiured, many firM- 
comers acquired enoriin.nis areas on such easy terms that tin* exp.insioii of 
settlement has been hindered. 

Tiie earliest settlements out of Sydney weip established on the Parra- 
matta. Hawkesbiiry, and vSt. George's Hiver^. TTie<e Avere founde<l within 
the fust ten years, when endeavours were being made to render Port Jackson 
sedt-suppoiting. The land giants made Aveie companitivelv small, and 
terms Avere easy both to free men and emancipists. W hen the Blue Moun- 
tains were crosstal in 1813, and the ru li pastures Ijevoud came within the 
scope of the settlers^ enterpiue. new problems aro.>e. Tiie prospect seemed 
boiindle'^s. There Averp millions and millions of a(‘res stretching aw'av to 
region^ a> yet unexploied. itoAounor iMacquaiie Avislied to restrain the 
limits of o( cupation, and would not m<ike large grants Tho British Govern- 
ment also coii'^idered tliat tiie duprixal of '^lUtlers over ('uornious stretches of 


lli'turij <jf ti>‘' Au^tritln^oin C'o/o/^)e^ paye .AO 
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country unwise. But tlie rapid development of the wool industry after 
Macarthur introduced the IMeiino slieep and demonstrated the peculiar 
adaptability of Australia for the piodiictio]i of fine fleeces, itnpelled men to 
go far afield, where their flocks could multiply. Hence arose the scjuatting 
system. An owner of sheep would set out with his sheep and his drovers, 
and w'ould squat upon an area of unoccupied land, which, being an 
experienced man, he would choose with skilful discernment. Then he 
would erect huts, would live there with his assistants, and would endeavour 
to make a fortune out of wool as rapidly as possible. The early squatters 
had no title to tlie land they occupied. They took it because it was available, 
and It was for the G-overnmeiit to deal with them as it pleased. Legally, 
by the application of the legal fiction above mentioned, they were tres- 
passers. Actuallv they were men of courage and enterprise, who made the 
best use then possible of land wliich was lying idle. It remained for Governor 
Bouike, in 1836, to deal in a practical way with the problem created by 
extensive S([uatting. He divided the country which the squatters had occu- 
pied into pastoral districts, and issued grazing licences to occupiers for low 
fees. The licences created no ownership. Imt they gave the squatters security 
of tenure for defined areas, and fur specified periods. 

It was Governor Boiirke, too. who first (1832) adopted the measure of 
appropriating part of the proceeds from the sale of land to bring immigrants 
to Australia ; and this policy was in 1810 laid down as a sound one by a 
Board of Colonial Land and Emigration Commissioners, appointed m London 
to advise the Secretary of State. By this time, the advantages that Aus- 
tralia ofiered to agricultuiists vere becoming well recognised in Great Britain. 
The opening up of Port Phillip ami the establishment of colonies in Soutli 
Australia and Western Australia likewise attracted settlement. One pound 
per acre was stipulated as a common pric'e for the sale of land to settlers, 
A good number of young men po^^essed of capital sought avenues for foituue 
in the new count rv, and manv founded families which to-day are. as Hamlet 
said of Osric, spacious in tlie possession of dirt," During the thiities and 
the early forties, the flow of immigration — amounting to 10.000 persons per 
amuini to New South Wales alone, in some yeai s— cfitected a great change 
in tiie general character of tlie country. A policy of assisted immigi'ation 
hastened expansion. It was during this [leiiud that there grew up that 
marked aversion to the continuation of convictisiii which has already been 
pointed out. Tlie growth of the towns facilitated the consolidation and 
emphatic expression of opinion. The new-comers liad changed tlnfir clime 
with a view to imiko lio.ut'S for tlie n>elve^ and their postei'ity, and the 
spirit of nation-makers was witliin them. 

The process of parcelling out the land in large aieas, principally for sheep- 
raising, continued till after the decline of the fiist prodigal gold yield, and the 
consequent diversion of the energies of some thousands of men from digging. 
Statesmen were now compelled to find means of settling farmers on smaller 
blocks. Cultivation on an extended '^cale became requisite. Hence arose 
a struggle witli the powt'rful stpiatting inten'st which the conditions of pre- 
vious decade.s had created. The s([uatters did not want settlement. They 
were satisfied vith convictisiii. Indeed, the repic'^entatimis of the squatters, 
who needed labour tor their runs, were partly responsible for the creation 
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of the '* euiniitiuiial pLirdoii ti>i ULi(lstun*\ who was Sarretary oi 

State loi the Culoaies when the system was iuauuuiated, was a paitiier in 
a Victoiiaii "tation piopeitv. aiaL wa^ well awaie rtt the oiauiuii of the laim* 
land-owiiei s. Sonie of them ^poke roiitempTiiou^Iy ot immiLn-ation 

“ ^Ve in LTeutlv need labour, and would rathei i.ave the pu k of the ^Tdols than 
the lefii-e oi wotkLou-e</‘ aai<l the -ipiatter^ of .Moreton Bay in a doriuneiit 
in 1S-jO. The fiee lUimiaiant^ weie not " the lefu-e of the w orkhom’esh* 
but thev weie lareeiv fai'inem. and the -ijUattei* did not apjnove of the culti- 
vation Ol ^mall aiea-. Eidh ule wa- puined on the veiy Idea of protitable 
cultivation in pan- oi the rnimtiy — the Dai line Dowu^ for example — w'heie 
t(oday there aie thou-aiuD of po-.^perou- settlers. 

Tlie luetho'D einpluved to -eciiie loom for settlers have bean various, 
and the eiiaetuaUiL-' emhud\'iiiLi tueiii aic iiiueli t(H) complicated for exposi- 
tion witiiin the liiuir^ an hnruiieal suiumary, Theyheean with the device 
of '■ "^electictn hefore sijrvev.** iindei wTiich a pel son desiring to settle and 
cultivate could enter upon a ”run’ leased £i‘om the Ciowm by a sc^uatter, 
maik ott an ama for himselt, erect a dw'eliing upon it, and make it bis (‘wm 
bv pavinn £1 ]>er acre for it bv easy instalments. The system produced a 
crop of r\il>. and was not veiy eiiectual in attaining the object in view. 
It led. on the one hand, to the “ peacocking of properties, often not for 
purposes of genuine occupation. i)ut to induce the squatter to buy out the 
intruder — that is to sav, it conduced to a species of blackmailing ; and, on 
the other hand, it led to ” dummying,'’ squatters arranging with persons 
actin'^ in collu>ion wdth them to select the best parts of a leased run. and so 
keep out strangers. The Duffy Land Act, passed in Victoria in 1862, though 
designed to piomote .settlement, also led to tlie augmentation rather than the 
dividing of big estates. In the nineties the land settlement problem 
became more urgent. Improved methods of dairying, the development 
of a large butter export trade, the profitable extension of orchard 
culture, the application of machinery to w'keat production — these factors. 
toQ^ether with the desire of thousands of native-born farmers’ sons to make 

o 

homes for themselves, and the augmentation of the pressure of demand for 
land by immigrants, compelled new^ policies to be inaugurated. Governments, 
in order to settle a riual population, began to repurchase from owmers at 
high prices large estates wTiicli had been acquired from the Ciown at low 
prices. These areas were subdivided and le-sold to farmers on easv term.s. 
A more radical method of attaining the same end was a tax on the unimproved 
value of land, passed by the Federal Parliament, 1910. The tax, though 
an important revenue-producing agency, was primarily designed to compel 
large land-owners either to sell or to put tlnur holdings to tiie most productive 
use. 

One of tlie beneiicent results of Australian settlement, not onlv to this 
country, but to the colonization generally, was the devising of a clieap and 
simple system of land transfer. Tiie Torrens Act was pa.ssed by the South 
Austialian Parliament in 18 .j 8. Its author. Kobert Torrens, \vas not a lawyer, 
and his efiorts ivere discouraged by the profession, whose members clung 
fondly to the old complicated system which lequired each transfer of real 
property to be aecompanied by title deeds recapitulating tlie previous owners. 
Torrens devised the method of registration of lands in a public office, wTiere 
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the ownership of any piece of property could be determined at a glance. 
His scheme met with ridicule and strenuous opposition. Experienced 
lawyers declared it to be unworkable. But the Real Property Act of Torrens 
was carried, and he was appointed to superintend its working. It proved to 
be so safe and successful in South Australia that the other colonies soon 
adopted it ; and the distinguished French historian of modern colonization, 
Leroy-Beaulieu, declares that a system of the kind is essential to the 
well-being of any colony."^ 

Two facts stand out, in connexion with the extension of settlement in 
recent years. One is the appreciation of the importance of irrigation in 
Australian development. The second is the discover v of means of profitably 
utilizing lands which were long consideied to be of little or no cultivable 
value. Vast areas in South Australia and Victoria, once believed to be 
beyond subjugation by the plough, aie now yielding millions of bushels of 
wheat per annum. American “ dry tarming ” methods have been adapted 
to Australian conditions with eminently succes.'^ful results. Only lately have 
the possibilities of irrigation been appreciated, and the countrv is hardlv 
more than at the beginning of a new era in this regard. Hr. Deakin, in the 
late eighties, inaugurated an irrigation policy in Victoria, and n stands to the 
credit of his statesmanship that he saw, and strove to make his countrymen 
realize, the importance of the scientific application of water to the soil. 
When Mr. Deakin travelled in the irrigated areas of America and India, 
wrote his Irrigated India, and inaugurated his policy, farmers were not quick 
to remodel their methods. But a new generation, taught by zealous experts, 
shows a livelier sense of what is to be gained by the co-operation of the 
irrigation engineer. 


8. The Gold Discoveries. 

The great era of gold discovery in Australia dates from 1851, but nearly 
twenty years before that time particles had been found in the neighbourhood 
of Bathurst. In 1839, Count Strzelecki detected traces of gold amongst 
decomposed iron ore, and informed Governor Gipps. who was not gratified 
bv the news, thinking that if it became generally known the difficulty of 
restraining the convict population would be great. But when Strzelecki 
reached England, his geological specimens and maps were examined by Sir 
Roderick Murchison, who, in a paper read before the Royal Geological 
Society, pointed out the resemblance between the mountain region where the 
Polish count had travelled, and the gold-bearing Ural mountains. IMurchison 
even WTote to the Secretary of State, Earl Grey, predicting that valuable finds 
of gold would be made in Australia ; but no notice was taken of his letter. In 
1818, a man named Smith found a nugget embedded in quartz near Berrima, 
in the Blue Mountains, but the Government would not follow up the dis- 
covery, for fear “ of agitating the public mind by ordering geological 
investigations.” 

Just as an analogy with the Urals impelled Sir Roderick Murchison to 
prophesy, so a resemblance between Australian conditions and those of the 
Californian gold-fields convinced Edward Hargreaves that gold would be 

* Lerov-BeauUeu, De /a t’o/o/tfj.iOon chdles Peuple.^ MoUtme^ 11 , 5S9. where particular attention is 
devoted to the subject 
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found iu the Bathurst di'^triet of Nlav South Wales. He lutd been a s.pi.ittei 
theie, aii<l had uoiie to California to seek furtune when the utnvs of the -johl 
dCcoveries came in ISfh. He soon eonvinced himself that the (ountiv witli 
which he had been familiar in Australia was so like that which he saw in 
America that it oimht to be similarly auriferous; and lie retiuued iu 185'' 
to investiymte. His reasoning wnrs justified. He washed gravel in the bed 
of the Summerhill Cieek. and found a small nutzget at the hr^t tiid. Each 
Slice eeduig dish of earth dug out produced gold. When Hargreaves returned 
to Svdnev and disclosed his new^ to the Government, the exciting gold-rushes 
of the fifties commenced, and Australia entered upon a new pha^^ of her 
history. 

There was at the same time a belief that gold would be found in licli 
quantities in Victoria. As early as 1849, a shepherd youth tiamed Chapman 
sold 22 ounces in Hclhnurne. He had found it in a czuHy in the hills of the 
western half of the colony, while looking after his slieep. Otlier bnshmen 
occasionally brought small quantities of gold into the city, and theie was a 
general expectation that important discoveries would be made. When the 
success of Hargreaves north of the Murray became known in Mel]>ourne, 
interest in the subject quickened, and a leward was offered to any person 
who should be the means of making knoAvn a gold mine within 2(X) miles o*^ 
the citv. Valuable finds were made in several parts of tlie country at about 
the sanae time ; but the sensational development — that wdiich was noised 
all over the world, and attracted thousands of the young and enterpiising 
of all nations — was Hiscocks’ discovery of gold at Buninyong, Ballarat, in 
August, 1851. Immediately after, in the same gully, a party of men washed 
out 44 ounces from the surface earth in two hours, and on the following dav 
obtained 30 ounces. Startling successes of this kind soon became common, 
and fabulous fortunes seemed to be witliin the grasp of tlio^e who could 
strike a good patoli. The fame of Ballarat became world-wi»le. Ibsen, 
writing his jiuetical plav Lovers Comedy, in Xorwuy. used the n.nne in an 
image for vaulting a nbitiou : an end '■ worth the lea]>iiig bn " wa^ a 
Ballarat bn'o id tim dese^^'t sam-U.’' 

Many bn’tunes were made ; many 'startling finds oecurred. Dr. Kerr, 
guided by an aborigliicd ♦unploye, touud a iiiige block of gold weighing a 
hundredweight, embedded in a ina^s of quaitz, on the Mtuoo Creek, in the 
Bathurst district. It was woith about £1.000. A 5[olbourue publican 
found a nugget weighing 7 lbs. while ainu'^ing himself by poking about with 
a pick at Black Hill. A ship’s captain and seven sailui's wdio tramped to 
Ballarat from 5Ielbouim* obtained nearly £3,500 w’orth oi gold in three weeks, 
after which they wumt i)ack to their ship and sailed in her home to England. 
In Canadian Gully, B)a]lar<it, six nuggets w^ere found in two months w'eighing 
in the aggregate ab<»ut 390 lbs. Of Thuidigo. a digger wrote, '* You could 
see the gold .shining in the heaps of diit, and every man sat on his lieap all 
night with a pistol or some weapon iu Ids hand.’’ It w,is a glittering period ; 
yet a thoughtful Australian statesmam the late Sir Henry Wnxon, on one 
occasion ventured the opinion that on the whole the Aii.stralian gold-fndds 
liad doubtfully ])een of economic advantage to the coiintrv. He argued 
that tlie capital and energy ]>iit into gold mining had probably exceeded the 
value of the ])rodiu‘t. aiul that the same capital ami energv applied to other 
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industries would liave yielded a larger return. An liistorian whose opinions 
are always well weighed expresses the same view : It is doubtful whether, 
on the whole, the gold mining industry was in itself profitable, whether as 
much money has not been spent, in the aggregate, on winning the gold, as 
has been made out of the yield.’'* There is probably much truth in the 
point ; but, on the other hand, the gold-fields served Australia well in attract- 
ing to the country many thousands of men in the prime of life, a large pro- 
portion of whom remained. The political consequences were also, as pointed 
out below, of very great importance. 

Much has been written of the wild life of the diggings, and some of the 
fiction intended to illustrate it is probably no more highly colouied than is 
justified by the facts. Stories like Rolf Boldrewood’s Miner^s Right and 
y event} ore, by an author who lived through the events whereof he writes, 
are full of the real atmosphere of a turbulent time. The administrative 
difficulties were so novel, the influx of population was so large, that authority 
was not a little bewildered. One serious struggle between law and disorder 
occurred. There was a threat of riot on the Turon, and an outbreak of bush- 
ranging originated from the presence of so many ex-convicts amongst so manv 
Opportunities for plunder. But the mass of the diggers were orderly, 
industrious men, whose inclination was to co-operate in maintaining good 
g jvernment. The tactless handling of questions at issue, rather than a 
lawless disposition on the part of the miners, produced the Eureka Stoekade 
incident. 

There was nothing unreasonable in the imposition by the Government 
of Victoria of a tax on the gold produced. The expenses of administration 
had to be defrayed from some source, and the many thousands of pounds 
worth of gold being obtained constituted a fund upon which Latrobe. the 
Lieutenant-Governor, deemed it e(piitable to levy. But the method chosen 
was unfortunate, and the means of collection proved to be irritating as a 
rule, and grosslv unjust in many instances. Latrobe would have preferred 
a tax on gold exported. That would have ensured tluit only the successful 
diggers would pay, and that they would be taxed according to their good 
fortune. But his Legislative Council was not favorable to this mode, and the 
example of New South AVales was followed, in the imposition (1851) of a 
licence-fee of 30s. per month on every miner. It was inequitable, because 
it hit the miner with a poor claim as hard as the man who was obtaining 
plenty of gold. But it was made an instrument of gross tyranny in operation. 
A person could be arrested at the instance of an informer, if found upon 
the diggings without a licence actually in his possession, and the fact that 
the informer was entitled to one-half the penalty recovered, which might 
be £5 for a first offence, conduced to the arrest of wholly innocent persons, 
who had no direct connexion with mining, and to the constant irritation, 
and even persecution, of properly licensed men. ^Moreover, the miners 
protested that they had no representation in the Legislative Council, and 
that taxation without representation was un-Britis]i. 

Latrobe, severely harassed by inadequate revenues, proposed to increase 
the licence-fee to £3 per month, but the outcry was so strong that he desisted. 

'• lo->e, lla^turif of Austral isiu, page 2 VI. 
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In 1853 it was reduced to £1 per inoiitli, but the evils of the system of 
collection were not amended. In 1851 Sir Charles Hothaiii succeeded to the 
charsre of the Government of Victoria, and the mininiz population hoped for 
reform. But they were severely disappointed. Hotham. faced by increasing 
gold-fields expenditure, and a depleted treasury, assumed a stitf attitude, 
and ordered the police to prosecute the collection of licence-fees with greater 
diligence. The extremely harsh conduct of the police, and the gravelv 
defective administration of justice, aggravated the prevalent discontent. 
At Ballarat, the intense feeling was brushed up to a crisis by a riot which 
occurred in October, 1854:, about the murder of a miner named Scobie, at 
an hotel of ill-repute, kept by one Bentley, an ex-convict. The latter 
was accused of the crime, but was acq^uitted at the instance of the magistrate, 
Dewes. There was good reason for suspecting the good faith of Dewes. 
and public indignation was strong. A public meeting was held, and while 
it was in progress a detachment of police was sent to protect Bentlev’s hotel. 
It was believed that the police intended to disperse the meeting. At once 
the anger of the crowd, about 8,000 strong, was directed against the very 
unpopular constabulary. Some stones were thrown, the windows of the 
hotel were smashed, and finally a fire was set to the building, and it was burnt 
to the ground. Three men were arrested, and the diggers subscribed bail 
money for them. Meanwhile a strong agitation against the licence-fees and 
the police policy was maintained. The movement was connected with that for 
the release of the alleged lioters and with the insistent demand of *'no taxation 
without representation.’’ The Keform League which was formed promoted 
a meeting at which licences were publicly burnt. On 28th November, a 
military detachment sent up from Melbourne was attacked on the road, 
when several troopers were wounded and a drummer boy killed. Some of the 
leaders of the league were foreigners ; many were fire-brands, wlio talked 
wildly of upsetting the Government and e:5tablishing a republic. They even 
produced a flag, bearing the device of the Southern Cross on a blue ground, 
which was to float over the seat of the new order they intended to establish. 
They constructed a stockade flanking the road to Melbourne, about a mile 
from Ballarat, intending by its means to block the advance of more troops 
who were understood to be on their way up. 

These preparations were rudely shattered by the prompt action of Captain 
Thomas, of the 40th legiment, who wa.s in command of the military alreadv 
on the field. On the morning of 3rd December he led an assault upon the 
stockade, attacking it from the rear with a force of not quite 30<} troops and 
police. In about twenty minutes after his bugle rang out iov the assault the 
“ rebellion ” was suppiessed. An officer was killed, together with four 
privates, and about a dozen of the storming party were wounded. On tlie 
other side, fully 30 were killed, many were wounded, and about 130 prisoners 
were taken. Only one “ re])Gl ” was convicted, and he was the editor of the 
Ballarat Tune.i, hut he was liberated on his own recognisances. A negro 
was tried for treason and ac(|uitted; and the Crown did not succeed in securing 
a conviction in any case. Peter Lalor, one of the ririgleaders, afterwards 
(1880) became Speaker of the Victorian Legislative Assembly, and was a 
conspicuou-sly able and conscientious man. The stockade incident effectually 
cleared the air, and brought about reforms which enabled gold mining to be 
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conducted henceforth as an ordinary peaceful industry. It forms a dramatic 
climax to the roaring digging days.* 

Every State has had its gold rushes, but the opportunities for the making 
of many fortunes by men with little capital have never been so plentiful as 
in New South ^Yales and Victoria in the fifties. In Queensland, the most 
important discovery was the Mount Morgan mine, which made its purchasers 
millionaires. It was bought for £640 in 1886, and yielded £4,500,000 in ten 
years. In Western Australia the Kimberley Gold-field was opened up in 
1887, and in the early nineties came the amazing discoveries of the Coolgardie 
and Kalgoorlie district. Large cities sprang up where once had been desert, 
and an enormous influx of male population completely changed the political 
complexion of the country. The great silver mines of Broken Hill also made 
huge fortunes for their proprietors. An example is that of Mr. George 
McCulloch, who was a sheep-farmer in the neighbourhood of the hill, which 
was found to be a mass of ore. He was one of the original owners, and with 
the great fortune amassed from the mines became a prominent collector of 
works of art in England. He died in 1908. Scarcely less important than the 
mines of precious metals have been the copper mines of the Burra (South 
Australia) and Mount Lyell (Tasmania), and the tin mines of Mount Bischofi . 
Coal mining, dating from the last years of the eighteenth century in New 
South Wales, is now extended to Victoria, Queensland, and Western 
Australia. 

9. Constitutional Government. 

It was inevitable that political tendencies in Australia should develop 
in a democratic direction ; but the particular impetus given to the movement 
was affected in an important degree by the character of the population that 
flocked to the gold-fields in the fifties. Just before the great discoveries 
were made at Ballarat, Bendigo, on the Turon, and elsewhere, Europe had been 
seething with political discontent. The Chartist movement in England 
apparently collapsed in 1848, but the reforms demanded by the Chartists 
were still advocated by radical thinkers. The Irish evictions of 1847 and 
Smith O'Brien s “ rebellion ’’ of 1848 caused thousands of Irishmen to emi- 
grate. The French Revolution of 1848, which overturned the Orleans 
monarchv, was flushed with the socialistic ideas of Louis Blanc. There 
were revolutionary outbreaks in Germany, a conference of Liberal leaders at 
Heidelberg demanded popular reforms, riots in Berlin frightened Frederick 
William IV., and a Radical party was clamorous in the Vorparlament of 
Frankfort. There was insurrection and a demand for manhood suffrage in 
Austria, the ideas of Mazzini evoked a national and democratic movement in 
Italy, and the same spirit was strongly manifested in Switzerland and Poland. 
The gold-fields populations of Australia were extraordinarily cosmopolitan ; 
and, from whatever country the immigrants came, their political opinions 
were bound to be coloured by the movements of 1848. Many were political 
refugees ; thousands shared the conviction^ of the English Chartists. 

♦ The Em eka Stockade incident i> stiil resjaided, especiaUy by those coimected with imiimu'. as a 
phase lu a St! U'Me for liberty, and the a-> 0 f‘iatioa of rt'Litive with it is considered a matter of pride. 

Thus, on 2iid 0( tober, lOin. we lind Senator Bakhaii (Tasmania), in a speech in the Senate (Commonwealth 
Parhnmmtnry Debates, 1913, p. 1734) makintr it a proud boast that “ I have a claim, by virtue of blood 
and lineal descent, to speak feelinizly in regard to fi jhtinsr for the defence or the liberties of Australia. 

A very close maternal relative of mine was the very iiist man to be killed at the fight at Eureka 
Stockade ” 
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X<)\v, the dninaiid for eonstitiitional governineut ni Australia was not 
in itself nece<<anly of an ultra-clemorratir ehai'acter. The most prominent 
name in the liistory of the iiioveinent that of W. C. Wentwoitli, and he 
expressly di^cLumed any leauiitus in the direction of democracy The 
repoit of the Le^slative Council of New South Wales drafted by him m 1854 
declared that the advocates of constitutional e-overnment liad no wi^h to 
sow the seed< of a future democracy." What they desired wa'^ tlie estahlish- 
ment in Australia of such free institutions as are most characteristic of British 
principles of government — trial by jury, no taxation without representation, 
freedom of the press, and so foith. Theie was even a proposition to form an 
hereditary order of Australian baronets who should be in the Leghlative 
Councils very much what peers are in the House of Lords in England : a 
disaster from which the country was liappily saved by sanity and a sense 
of humour. 

Ill the beginnimr the government of Australia was autocratic. The rule 
of the early administrators was subject only to the rather slack supervision 
of the Secretary of State. A governor might consult his principal oifudals 
on matters of policy affecting their departments, but he need not. After 
about 182ti. ]>ersoiial rule was modilied. Governors were expected to take 
counsel with their otticers. In 1825, a Legislative Council was e^itablished 
to assist in the making of ordinances. Its memheis were appointed ])v the 
Colonial Oflice : hut it was not permitted to enforce any oidinance unless 
the Chief Justice certified that it was consistent with tlie laws of England 
so far as the ciicumstances of the Lolonv will admit ' The powers and 
size of the Coum il were extended in 1828, when tlie veto of tlie Governor 
and the Chief Justice were remrwed. and huancial control was intrusted to 
it. In 1842, a decisive step ff)rward was taken, when a Legislative Council 
was established consisting of 3b memhers. onlv twelve of whom were nomi- 
nated by the Ciown, the remainder lahng elected bx” those of the people who 
held freehobl estate to the value of £2tHj or occupied premises with a rental 
of over £2n per annum. The Port Plnllip Di-^trict— for the separate Colonv 
of ^Jctoria had lu^t ytT been formed — was lepiesented bv six members upon 
this Council. Wentwortli was also an (‘ha ted inemher of it, and Bobert 
Lowe was a nominated member--tlie Robert Lowe who was afterwards 
(1868) to become Chancellor of the Exche(|uer in the first Gladstone Cabinet 
and the Lord Sherbrooke of later days. 

The Constitution of 1842 provided a satisfactory system of government 
for the time, and enabled public opinion to he fairly well represented. Tas- 
mania (still known as Van Diemou's Land) had since 1823 been governed by 
a Lieutenant-Governor with a nominated Legislative Council of its own, 
and a similar system was in o[)eration in South Australia and Western 
Australia. 

Evidence that this method of goveriimcmt was In'ing outgrown became 
apparent when a demand for separation gnuv m Fort Fhiilip. Dissatisfaction 
arose fiom the sp«mdmg of the proceeds of poit Pliillip lands outside the dis- 
tiiet. Ihe ra^'iid growth of ]\[(‘lbom m*. and the inconvenience of having 
atlairs u.^gulated from a centre (jou miles away, at a time when there was. of 
course, no railway conmexion, gave impetus to th(‘ nujvement. 
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In order to caii attention to tlie situation in a striking way, the Melbourne 
people in 1848 elected Earl Grey, the Secretary of State, as one of their 
representatives on the Council. The move was more than a jest. It was 
intended to stir the British Government to grant separation ; and it succeeded. 
In 1850 a new Australian Government Act was passed : and on 1st July, 
1851, Victoria was proclaimed a separate Colony. The name was recom- 
mended by the Committee appointed by tlie Secretaiy of State for the con- 
sideration of matters “ relating to trade and foreign plantations,’’ in 1849, 
and who advised the Queen to ‘'be graciously pleased to confer the name of 
Victoria *’ on the new province. Both its northern boundary, the line of 
the Murray, and its western boundary, dividing it from South Australia, 
have since been the subject of dispute, and, in the latter instance, of a law- 
suit. Under the new Act, the system of government which had for eight 
vears prevailed in Xew South Wales was extended to Victoria, South Aus- 
tralia, an<l Tasmania. It is interesting to notice that, just as Bobert Lowe 
was a member of the first Council in Xew South Wales, so H. i \ E. Childers 
became a member of the first Victorian Council ; both, at later dates, having 
been Chancellors of tlie Exchequer in England. Queensland did not become 
a separate Colony till 1859, when the form of government had been altered. 
Western Australia remained under the rule of a Governor and a Council of 
ten, none of them elected, till 1870, when the Council was enlarged. In 
1890 responsible government was instituted. 

A section of the Act of 1850 enabled the Legislative Councils of the Colonies 
to frame new Constitutions, which were not to be put in operation till the 
assent of the Imperial Government had been obtained. Public opinion 
on political concerns ripened very rapidly as the gold-lure attracted popula- 
tion, the towns grew, and news^^apers were established. Political issuts 
were keenly debated. Constitutional questions were discussed. People 
thought that the time had come to discard the old Legislative Council method, 
and to set up Parliaments modelled on the British pattern. Thus Ijv 1854 
the four Colonies had devised new Constitutions for theni'^elves. Each Colony 
chose to have a Legislature consisting of two Houses. AVith respect to the 
Lower House, the Legislative Assembly, South Australia gave the franchise 
to everv male over the age of 21 whose name had been six months on an 
electoral roll. Xew South AVales, Afictoria, and Tasmania stipulated a small 
propertv qualification. The constitution of the Copper Houses, or Legislative 
Councils, differed very much. Xew South AA^ales preferred a nominee Coun- 
cil. ATctoria, South Australia, and Tasmania chose to have elected Councils, 
insisting, however, on a relatively high property or educational or professional 
cpialification. The Councils to-day remain substantially as tliey were con- 
stituted over ha If-a -century ago, except in the case of Afictoria. where there 
has been a reduction of tlie property qualification of members. Queensland 
has followed the lead of Xew South AAhiles in having a nominee Council, but 
AAVstern Australia decided for an elected body. To-day. payment of members 
of Leuislative Assemblies prevails in all States : women are enfranchhed m 
all States; the normal duration of a Legislative As.sembly is three years in 
all States. The Executive in all States is framed on the British model. It is 
responsible to the Lower House of the Legislature, which, also, has paramount 
authority in matters of finance. 



26 


Federal Handbook. 


The working of representative government in Australia has conduced 
to some peculiarly interesting crises. There was a dead-lock between the two 
Houses of the Legislature in New South Wales in 1861. The Government 
of the day succeeded in passing through the Legislative Assembly a Land 
Bill intended to promote the acquisition of farms by men of small means. 
The squatters, who were powerful in the Legislative Council, did not favour 
the proposal. They rejected the Bill The Premier, Mr. Charles Cowper, 
thereupon advised the Governor, Sir John Young, to appoint 21 new members 
to the Council. It was the device threatened in England in 1911 to overcome 
the reluctance of the House of Lords to pass the Parliament Bill, The 
Governor accepted the advice, and 21 supporters of the Land Bill were 
appointed. But when they attended to be sworn in. the President 
of the Council and a majority of the members rose from their seats 
and walked out, so that the sitting lapsed. A little later Wentworth 
— who had been in England — accepted the Presidency, a new Council 
was appointed, and the Bill was passed. It was the measure which 
introduced the selection before survey ’’ system. Sir John A'oung was 
blamed by the Colonial Oflhce for appointing the swamping ’’ 21 
councillors. 

A crisis of extraordinary bitterness occurred in Victoria in 1865. A 
strong protectionist party had grown up, largely in consequence of the 
advocacy of David Syme and the Age newspaper. A Government headed by 
James McCulloch introduced a protective Tariff, which was passed by the 
Legislative Assembly. The Council, as was well-known, intended to reject 
the measure. Being an elected body, it was impossible to secure a majority 
by nominating fresh members. But the Council could not, under the Con- 
stitution, amend an Appropriation Bill. McCulloch therefore resorted to the 
expedient of tacking the Tariff on to the Bill providing for the ordinary 
annual services of government. The Council had either to accept the whole 
Bill, including the nauseous Tariff, or reject it, and thereby deprive the 
Government of the means of paying the salaries of the public service, 
the accounts of contractors, and other obligations awaiting discharge. 
The Council accepted the challenge and rejected the Bill. McCulloch, fertile 
in devices, went on collecting revenue under a Tariff which Parliament had 
not passed, borrowed money from the London Bank of Australia for meeting 
the immediate needs of the Government, and arranged with the bank to sue 
for the amount. Judgment was allowed to go without dispute, whereupon 
the Governor, Sir Charles Darling, issued a warrant for the payment of the 
monev out of the revenue. Tliis devious method was followed for four 
months, when McCulloch, to relieve the situation, persuaded the Assembly 
to send up a Tariff Bill to the Council free from ” tacking” to an Appropria- 
tion Bill. But the Council rejected the measure even in this form. After a 
ureneral election, which returned a powerful protectionist majority to the 
Lower House, they rejected it again. The Assembly pledged itself to support 
no Ministry that did not put forwaid a protectionist Tariff, and again 
there was a dead-lock. This time the Council gave way. The Tariff was 
sent up for the fourth time, there was a conference between the two Houses, 
a few concessions were made, and the protective policy became statutoiv 
in April, 1866. 
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Immediately afterwards another crisis arose . Sir Charles Darling was recalled 
by the Colonial Office on account of the part he had played in the events 
just chronicled. The Legislative Assembly, holding that he had acted con- 
stitutionally in following the advice of his Ministers, voted a grant of £20,000 
to Lady Darling, and an address to Sir Charles thanking him for his services. 
The Council rejected the grant proposed. A dissolution ensued, and McCul- 
loch’s party was returned by an overwhelming majority. But the new 
Governor, Manners-Sutton, acting on instructions from the Colonial Office, 
sought to impede the carrying out of the will of the popular party, and a 
period of excitement and complication followed, the like of which has no 
parallel in Australian history. The Governor kept in office a Ministry which 
had no majority in Parliament, and which could not even obtain supply. 
The extraordinary situation was ended by the Colonial Office deciding to 
grant Darling a pension of £1,000 a year, and by the intimation that in these 
circumstances Lady Darling could not accept the £20.000 which the 
Legislative Assembly desired to vote for her. 

Yet another constitutional crisis occurred in Victoria in 1877, over the 
question of the payment of members of Parliament. The Government of 
Graham Berry secured the passage of a Bill by the Assembly, but the Council 
rejected it. Thereupon the measure was ‘‘ tacked ” to the Appropriation 
Bill, which was laid aside by the Council. Berry dealt with the situation 
resolutely. Deprived of legal means of financing the operations of govern- 
ment, he dismissed hundreds of public servants. The Governor, Sir George 
Bowen, acting on the advice of Ministers, signed warrants enabling revenue 
to be expended without parliamentary sanction. Finally the Council yielded 
to the force of public opinion, and passed the Payment of Members Bill, 
which was sent up apart from the Appropriation Bill. Berry also induced 
the Council to pass a measure reforming itself, reducing the property quali- 
fication of its members from £5, OX) to one of a clear annual value of £100, 
and the term of service from ten years to six. 

The memory of these prolonged and bitter struggles between branches 
of the Legislature was carefully regarded when the Commonwealth Constitu- 
tion was being drafted : and provisions were expressly inserted therein for 
the prevention of “ tacking,” and prescribing a course of procedure to remedy 
dead-locks. There have been difficulties in other States than Victoria : 
in South Australia disputes have frequently occurred ; but the instances 
described a])ove are the '' sad exemplars ” of a Constitution strained to 
breaking point by a clashing of powers. 

10. The Achievement of Federation. 

Even at the time when separatist tendencies were most marked in Aus- 
tralian affairs, thoughtful men foresaw that a time would come when cohesive 
forces would assert themselves. The Committee on Trade and Foreign Plan- 
tations, which reported to the Queen in 181:9— Sh J. Stephen drafted the 
report — aithough recommending that the wishes of the Colonies respecting 
separate Governments should be carried out. nevertheless recommended that 
there should be a common Tariff. “ So great indeed would be the evil, 
and such the obstruction of the inter-colonial trade, and so great the check 
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to the development of the resources of each of these Colonies/’ from the 
operation of separate Tarifts, that it seems to us necessary that there should 
be one Tariff common to them all, so that goods might be carried from the one 
into the other with the same absolute freedom as between any two adjacent 
counties in England.” The Committee recommended further that there 
should be established a House of Delegdtes elected by the lemslatures of the 
difterent. Colonies, with power to make laws of general application on ten 
subjects, namely : duties on imports and exports ; postal affairs ; roads, 
canals, and railways : beacons and lighthouses ; shipping dues ; weights 
and measures ; the establishment of a general Supreme Court of oiigmal 
jurisdiction and appeal: the determining of the jurisdiction, forms, and 
manner of proceeding of such Court : the enactment of laws affecting ail 
the Colonies on any subject not specified in the preceding list but on which 
the House of Delegates should be desired by the separate Legislatures to 
legislate : and the appropriation of revenue for the objects enumerated. 

It will be seen that this was a scheme of federation, formulated half-a- 
century before the Colonies themselves agreed upon a basis of union. The 
most important omission from it is a provision for common defence, but it 
must be remembered that at the time wlicn the Committee deliberated British 
troops were stationed in Australia, and the power of the Colonies to make 
adequate provision for their own defence was hardly contemplated. But 
the Act of Parliament passed in 1850 did not embody the Committee’s scheme, 
though the title of (dovernor-General was conferred upon the Governor of 
New South Wales, atid was borne by him until 1861. 

The six Colonies of Australia, then, went on their own way. They had 
their separate Governors. Governments, and Parliaments. They legislated 
for their own internal requirements, without regard to the neighbours 
across their borders. They imposed Tariffs which operated against the 
goods of fellow Australians precisely as they operated against foreigners. 
A pair of boots imported to South Australia from \dctoria paid just as much 
duty as a pair of boots imported from France or America. Not onlv were 
manufactured goods taxed. Victoria imposed a stock tax in the interests 
of graziers, so that even in a time of scarcity cattle brought over the border 
from New South Wales was taxed at so much per head. A Victorian states- 
men, Sir James Patterson, coined the phrase ‘‘ the barbarism of borderism,” 
but the system was maintained. 

5[eanwhile, the ripening of political thought in the direction of federation 
was accelerated by extra -political forces. Bail ways and telegraphs ab- 
breviated space and time, linked together previously isolated communities, 
made commercial intfucourse facile, and emphasized the inconvenience of 
hindrances to its fluidity. It was not till 1883 that railway communication 
between 5[elbourne and Sydney was established ; not till 1887 that Adelaide 
was connected by rail with l\Ielbourne ; not till 1889 that Sydney and Bris- 
bane were joined. A line giving southern and eastern Australia access to 
Perth in the extreme we>t is only now in proee.ss of construction. The 
telegraph assisted materially in the unifying process. In 187*2 a work of 
magnitude was acliieved when the overland line from Adelaide to Port 
Darwin was completed. By 1877 there was telegraphic connexion 
between all the State ca[)itaG. 
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The ineffectiveness of the separate Colonies for dealing with ijuestions 
affecting xliistralia as a whole likewise impelled thoughtful men to consider 
the nece.ssity for union. Australians are of European, chiefly British, origin, 
and have kinship with the people of North America ; but their continent 
is neighboured by thickly- populated Asiatic countries, whose customs and 
standards of living are alien from those prevailing here. Soon after the 
establishment of representative government. New South Wales, Victoria, 
and South Australia found it desirable to legislate to exclude Chinese immi- 
gration. More stringent laws were passed in the eighties. But .still it was 
felt that Australia required to act on this question through a strong central 
authority. The employment of South Sea islanders (Kanakas) on the sugar 
plantations of Queensland introduced another alien element deemed socially 
undesiiMble, and if the traffic was to cease. Queensland must have a free 
extended market for her sugar, and the industry must be an Australian 
concern. 

Again, the defensive organization of the country was weak and inefficient 
as long as each of six States had its own little force, and acted without co- 
operation with its neighbours. There were aho questions vitally affecting 
the future well-being of the country upon which it was desirable that Aus- 
tralia should speak authoritatively. One such occurred when Bismarck 
inaugurated a German colonial policy. There were grounds for believing 
that Germany intended to appropriate New Guinea. That territory lay so 
near to the northern shores of Australia that the prospect caused .some 
excitement. The Queensland Premier, Mcllwraith (1883), telegraphed to 
Loudon urging the Imperial Government to annex New Guinea, and offering 
to bear the cost of administration if that were done. New South Wales. 
Victoria, and South Australia agreed to co-operate. While Lord Derby, 
the Colonial Secretarv, delayed, ^IcTlwraith acted. News of a German 
move came to hand, whereupon the Queensland Government sent up a 
force to take possession of the southern part of New Guinea and to lioist 
the British flag at Port ^Moresby (April, 1883). It was an audacious 
stroke, but it succeeded. The Imperial Government could not, in tlie face 
of strongly expressed Austialian opinion, do more than disavow respon- 
sibility. In the following year Germany did annex northern New Guinea, 
which was named Kaiser Wilhelm's Land, and also marked out tor herself a 
sphere of possession and inffueiice in the Pacific. The rai'^ing of this 
question was of great value in enlarging the Australian political horizon, in 
making people realize that the well-being — the security even — of their own 
separate Colonies, in whose domestic affairs they had been so engrossed, 
was affected by considerations of wliich they had been too negligent. 
Questions relating to the French in the Pacific began to engage .serious 
attention. But how could six Colonies acting separately speak decisively 
on such matters of world politics as tliese i 

A move in the direction of union was made in 1885, when a Federal Council 
was established. It liad no legislative authority and no source of revenue. 
It could draw up statutes on a few specified subjects, but bad no power to 
enforce them. It was still more ineffective because New South Wales 
did not participate in its deliberations. Still, the Council did afford a means 
of ventilating periodically questions affecting Australia as a whole, and its 
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proceeding's weie always watched with interest. Abortive attempts to frame 
an acceptabl-* Fedeial Constitution were made at Conferences held in 1890 
and 1801. The provisions of the draft instrument of union prepared at the 
lattei Convention were discussed far and wide, and were of the utmost value 
in crystalizintr opinion, not only on points on which federation was desirable, 
but al-o on the hindrances to the achievement of it. There was an inteival 
of a few yeais, durin^cr which the question matured in the 2 >ublie mind. 
Societies di^cu^sed it ; leagues were formed to advocate the cause ; public 
men j>ronounced on important phases of it : tlie e was a considerable 2 )an>phlet 
liteiatuie. An extra-official Conference at C<jrowa gatheied up the threads 
and foimiilated a practical plan of procedure. At length, in 189.3-6, the 
movement bruuglit federation within the range of praLtical politics. The 
Parliaments of Xew South Wales, Victoria, South Australia, and Tasmania 
passed Act* eiiablmi^ a Convention to be elected by the people to prepare a 
Fedeial Con^titiitum. The Western Australian Parliament did not tiust 
the j^eople of the State, but elec'ted delegates itself. QiieensLind. for the time 
being, did not paiticipate. The Convent imi held three se^Amis in 1897-8, 
and finallv brought forth a Bill. The measure was almost at once accepted 
by the people of three States by referendum; but certain of its provisions 
created dissatisfaction in Xew South Wales, and hacl to be amended at a 
Conference of Premieis before it was made acceptable to tliat State. One 
of the amendments made in‘<ured the establishment of the federal capital 
in Xew South Wales, but with the condition that it should not be within 
100 miles of Sydney. In its amended form the Bill was accepted by the 
people of five States, and the sixth (Queensland), wTich had not been repre- 
sented at the Convention, determined to enter the Union. The Imperial 
Parliament made an amendment of some consec[uence, ensuiing tlie right of 
Australian litigants to appeal from the High Court to the Privy Council, 
except in cas s affecting the constitutioi'al powers of the Commonwealth or 
of States. But at length, in July, 1900, Queen Victoria gave her assent 
to the Act estalJishing a Government and Pailiament for the Common- 
wealth of Australia, and in 1901 the piesent King — then Duke of York — 
formally opened the first Parliament, and set the machinery of the new 
ffovernnient in motion. 

It is not possible within the space prescrila^ to relate the history of 
Australia under Federation. The tliirteen years have been crowded with 
incident, and have witnessed remarkable changes in political complexion. 
They have witnessed the achievement of power by a new party with a stock 
of ideas partly evolved from British Radicalism, and partly from European 
Socialism, but adapted to Australian conditions and requiiements. In 1895, 
so keen a political observer as Jenks could write a HUiorf/ of the Australasian 
Golohies, w'ithout mentioning the existence of a Labour Party as a factor of 
serious consequence. In 1904:, only nine years later, there was a Labour 
Government — the Watson Administration — in charge of the affairs of the 
Commonwealth. That political developments occurred on other lines than 
those fore.seen by the framers of the Constitution should not have been 
surprising to any student of comparative and historical politics; but few 
could have expected so rapid a demand for radical alterations in the Consti- 
tution itself as the leaders of the Labour Party are convinced is nece.ssary 



History of Australia. 


31 


to the caiTving out of their policy. These changes have been twice sub- 
mitted to the electors, but have not been approved, though it is a fact of 
signiticauce that the vote in favour of them at the List referendum (1913) 
showed a distinct advance upon the afilrmitive vote at the previous sub- 
mission in 1911. 

The creation of the Libour Party as a political power of first-class import- 
ance has. of couise, caused prominence to be given to industrial legislation. 
Apart from this, the main matters of policy laid down, on the principles of 
which there is scarcely a dilference between parties, relate to the exclusion 
of undesirable immigrants, including all coloured peoples ; the protection 
of Australian industries, by a tariff, against foreign competition : the develop- 
ment of the defensive power of the country by a system of cumpuisorv 
military training, and the establishment of an up-to-date fieet, to act in 
co-operation with British fleets. The Northern Territory, that is, the 
immense area extending from the northern border of South Australia to the 
Arafura Sea, was from 1863 administered by South Australia, and entailed 
heavy financial responsibilities. In 1907 the Federal Goveinment assumed 
responsibility for it. and is now vigorously prosecuting a policy of develop- 
ment. The Commonwealth in 1906 took over the government of British 
New Guinea, which was re-named Papua, and here also there has been an 
application of capital and science. The choice of a site for a federal capital 
was the subject of prolonged investigations, negotiations, and parliamentary 
contention ; but at length, in 1908, a situation in the district of Yass-Canberra 
was selected. Designs have been approved, and the work of construction 
is in progress. It was determined in 1913 that the name of the capital should 
be Canberra. The city when built will be connected by rail with a port at 
Jervis Bav. 


11. Bibliography. 

The hmitatio ns of this brief history of Australia have permitted the many 
phases to be indicated only in a summary manner ; and it is desirable to 
append a short list of books whence fuller information may be obtained. 
The best compendious history is that of A. W. Jose, History of Australasia, 
The latest edition (Sydney, 1913) is an admirable book. It is well illustrated. 
Jenks’ History of the Australasian Colonies (Cambridge, 1895, and later 
editions) is especially valuable for its chapters (VII. and XL) on constitu- 
tional matters. Kusdeii's History of Australia (2nd edition, 1897) is in three 
volumes. G. B. Barton's History of Seic South Wales (1889) is limited in 
scope, but very good. The eight volumes of the Historical Records of Kexv 
South Wales, edited byF. M. Bladen (Sydney, 1893-8), contain valuable docu- 
mentary material up to the year 1813. Most of the early literature concerning 
New South Wales is rare, and some of it is very costly. One useful early 
book, Collins' History of New South Wales (1798), has been reprinted (1810). 
Collingridge, First Discovery of Aiistralia (1906) and Favenc, History of Aus- 
tralian Exploration (1888) are useful books. Becke and Jefiery, Naval 
Pioneers of Australia (1899) is good. Scott's Terre ISapoleon (1910) deals 
with the French explorations. Marion Phillips, A Colonial Autocracy (1909) 
is an excellent monograph on the regime of Governor Macquarie, The best 
history of a State since the spread of settlement from Sydney is the History 
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of the (.’oloinj of Victoria of Homy Gyles Turner The same author 

has written a vuluine on The Fir^t DrraJe of the AtfAtralian Co)awo)nj:ealth 
(F.Gl), and (HJl3) a good little hook uii tlie Eureka Stookade ineident. 
Hodder’s Hutor^f oj Soa.th Australia (1893) i-. also a work of repute. The 
hGtorical introduction to Quick and Gairan's Aarotated ConMifuflo/) of the 
Austral ia/i ConuaOi* wealth (1901) relates the stoiy of the federal moveuient 
authoritatively. On tlie Federal Constitution the principal work is that of 
Harrison Moore, The Constitution of the Coyntn on wealth of Australia (latest 
edition. 1910). B. R. AVise's Connnonwealth of Australia (1909) is written 
with a full knowledge of the currents of thought that shaped public opinion. 
The same author's Making of the Austrahan Com mott wealth (1913) is an 
admirable record bv an eye-witness ” of the critical period from 1889 to 
1900. Of biographical works, three of particular value mav he mentioned : 
Henderson’s Sir George Grey (1902), Lyne’s Life of Sir Henry Farkes 
(1897). and Morris’ Me/noir of G. Higinhothatn. Farkes’ Fh//// Years of the 
making of Aa^^fralian History (1892) is autobiographical and of considerable 
value. There is a useful chronological table of the chief events since the 
establishment of settlement in Australia in the Commonwealth Official Year- 
Book, 1913. 
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CHAPTER II. 

THE ABORIGINALS OF AUSTRALIA. 

By \]\ Brddirin Bpei)cer, M.A . F.R.S.. Professor of Biology In the 

Vtiiversitg of Melhourne, Speevd Crn)u)fissio}ier for Aboriginals, 
yorthern Territory. 
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1. Introduction. 

2. Organization. 

3. Totemtc Systems an'd Totemism. 

4. Initiation. 

A. Beliefs in Reincarnation and 
Spirit Children. 


(5. Beliefs in Superior Beings. 

7. Magic and Medicine ^Fen. 

8. Ceremonies associated with Death 

AND Burial. 

9. 'Weapons and Implements. 

10. Decorative Art. 


1. Introduction, 

In the short space available it is impossible to do more than touch upon 
certain of the more important features in regard to the aboriginals. It 
is probable that, with the exception of one or two isolated groups, they 
represent the most backward race extant and. in many respects, reveal 
to us the conditions under which the early ancestors of the present luiman 
races existed. It must, however, always be remembered, fiom the point 
of view of savage life, that conditions in Australia, during the time that it 
lias been inhabited by human beings, have differed much from those in 
Europe, Asia. Africa, and America, in that first, Australia has never been 
stocked with wild animals dangerous to human beings or with any apparently 
suitable for domestication. Even supposing there had been animals suitable 
for domestication, it is quite possible that the aboriginal would have done 
nothing with them. There are plenty of grass seeds that he uses daily 
to grind up and make into crude cakes, but it never strikes him that it would 
lie advantageous to sow the seed, and so insure a certain amount of safe 
food supply. In many tribes at least this is to be associated with the fact 
that he knows nothing of the relation between the seed and the adult plant 
and thinks that the latter grows because he makes it do so by means of 
magic. Secondlv, and perhaps more important, the Australian aboriginal, 
since the present race has inhabited the continent, has never had to contend 
witli any higher race. He has developed along his own lines without the 
impetus given by competition with other peoples. In Europe, early man 
ha<l to contend with })isons, rhinoceros, tigers, lions, ])ears. and hyaenas, 
a condition of affairs wliich must have sliarpvuied his wits : in Australia 
he has had nothing more fearsome to me(d tlian huge diprotodons and giant 
kangaroos, who were quite as anxious to get away fiom him as he was to 
capture and eat them. All that he has liad to contend with have been men 
of his own. or a lower level, and. at times and in certain parts, climatic condi- 
tions tliat tnnned liim to habits of keen observation. 

Tawiirinu tlii'' ncMHiiit I h.WfifJhd pi in> i; ally on tin- folhiwitiu woi fur infuinntioii vifli utr.ird 
tribes inhubitmu: tlie different ]>aitP uf the continent with whn h they respectnely lieal — 

(1) A. W. liuwitt “Native Tubes ot SouthoM'^t Aiotrulia.’* 

(2) W. K. Roth “ Kthnoloizieal Studi(>^ amoim-t the North-west Queensland Aboii-jine^ “ 

also liiilh'tiiis published bv the Que(‘n'*land Government. 

(3) B. Spencer and V .1 (Ullen. (1) “Native Tubes of Central Australia.” (2) “ Noitheru 

Tribes Oi C entralia ” 

(4) John Mathew. “Two Representatn e Tribrs of Queensland’' 

(5) Mrs. D. M Bates. “Social Orjzanizution of bome Western AU'-tialian Tiibes,” Report 

A A A.S. .Melbourne. Vol XIV., 1913. 


C.l2ir)4. 
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There has been much speeuLitiuii iu regard to the oiigin of the present 
Australian race.'" There can be no doubt but that iu past times the whole 
of the continent, including Tasmania, was occupied by one race. This 
original, and probably Xegiitto population, at an early period was widely 
spread over Malayasia and Australia, including Tasmania, which at tint 
time was n(»t shut otf bv Bass Strait. The Tasmanians had no boats capable 
of crossing the latter and must liave gone over on land. Subsequently, there 
came a time when the laud sank, leaving tlie higher parts above water in 
the foim of King 1‘^land on tht' west, and the Kent. Fiiriieaiix, and Flinders 
Islands on the ea^t. A leninant of the old Xegritto population was thus 
left stranded in Tasmania, where Hotno tasmaniai^iis survived until he came 
in contact with Europeans and was exterminated. There seems to be no 
doubt about this; what happened next is not so clear. Ho}no tasiaanianu^ 
had frizzlv hair, characteristic of negroid races. His weapons and imple- 
ments weie of the most primitive kind ; long, pointed, unbarbed spears, 
no spear thrower, no boomerang, simple throwing sticks and only the crudest 
form of cliipped stone axes, knives and scrapers that were never liafted.t 
Unfortunatelv, of his org iriiz ition, customs, and beliefs we know but little 
in detail. It is often, indeed usually, assumed that (1) at a later period 
an immigration of a liigher race took place, and that (2) this race blended 
with the older inhabit ints of the continent to produce the present Australia!! 
race. In regard to the first of these two assumptions every one is agreed, 
but in regard to the second there is room for grave doubt. 

Mr. J. Mathew suggests that ‘‘ a superior race, akin perhaps to the 
Dravidiati of India, the Yeddalis of Ceylon, and the Toalas of Celebes, though 
not necessarilv derived from one of these lands, migrated into Australia 

from the north-east They pressed forward gradually. 

absorbing or exterminating the lowlier eailier inhabitants 

The vestiges of the Tasmanian are more pronounced in Victoria, which is 
shown by the fact that the Victorian dialects contain a number of pure 
Tasmanian words. The Australians of historic times are, therefore, a 
hybrid race, constituted mainly of the Tasmanian and Asiatic elements.’" 
Mr. Mathew suggests that ‘‘the two races are represented by the two primary 
classes or phratiies of Australian society, which were generally designated 
by names indicating a contrast of colour such as eaglehawk and crow. The 
crow, black cockatoo, etc., would represent the Tasmanian element ; the 
eaglehawk, white cockatoo, etc., the so-called Dravidian.” I do not, 
however, think it can be said that the moiety names, except m a few cases, 
and these representing only a small part of the continent, lend any serious 
support to the theory of tlie mixture of two races differing in colour. 

Mr. Mathew also postulates a comparatively recent slight infusion of Malay 
blood in the northern half of Australui. There is, liowever, practically 
no evidence of Malay infusion. One of the most striking features of the 
Malay is his long, lank hair, and yet it is just in these north parts tliat the 
most frizzly hair is met with. Judging indeed by all accounts, the Malay 
had verv little cliance of intercourse wirli tl-e cborigbr'I. who killed 

* } f)i ifMPiit fi>. on vultjfft may Ic ma<if' to Ifowitt. “ Xuti\e TiiIksoi' 

South-East Austialia ’* .uj<i J Muthf w. •• Iwo s,.ntati\f ot Qut fiisjaii<i ” 

t Sm h iniotmafiot) as u t* ha\i is mil. (jt. a ui ‘ i’hc Abori‘.;ineS of rasiiiariia ” H. Lin;' Roth. 
2nr! Edit 
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the intruder when he could. Mr. Sydney H. Ray,* the most com- 
petent autliority, says : — There is no eyi deuce of an African, Andaman, 
Papuan, or ^lalay connexion with the Australian languages. There are 
reasons for regarding the Australian as in a similar morphological stage to 
the Drayidian, but there is no genealogical relationship proved.” 

Of one thing I think we may feel quite sure, and that is that if we have 
two savage races, whom we will call A and B, and if one is on a higher level 
of culture than the other, lias better weapons and is generally more capable, 
there is not the slightest chance of any men of the lower level, say B. mating 
with women of the higher level A. Nor is there much likelihood of a man 
of the higher race mating with a woman of the lower. As a matter of fact 
it is most probable that the lower race would be exterminated, just as the 
Morioii was in New Zealand by the incoming Maori. Mr. Mathew’s theory, 
on the other hand, requires the two races — a lower and a higher one — to 
combine on equal terms. In the case of an invading race occupying the 
country of another that is living in more or less settled communities, some 
such union might take place, but we must remember that, in the case of 
Australia, we are dealing with wild, savage nomads, and, judging by what 
we know of the feelings of the present day natives in regard to strangers, 
it is almost inconceivable that any such combination 
would take place. The same objection, to a large 
extent, applies to the theory put forward first by 
Messrs. Flower and Lydekker and adopted by Dr. 

Howitt, of the mixture of the original Negritto with a 
dark-coloured Caucasian. It is, at least, very doubtful 
if the present Australian race shows any trace of inter- 
mixture with tlie pi'iniitive Negiitto that formerly 
inhabited the contiaeut. and it is at all events very 
suggestive that we never meet amongst recent Aus- 
tralians with any indication of real frizzly hair, one 
of the chief characteristics of the Negritto. If there 
had been any such blending we might expect to find 
some such trace of it iu the south of the continent 
where there is none. Some authors regard tlie 
Australian as a pure race, l)ut it is much more proliable 
that it is a blend, but between what races it is thus 
a blend is a matter of conjecture only. Careful 
anthropometric investigations carried on in Professor 
Berry’s laboratory iu the Melbourne University seem 
to have established the fact that, of the tliree races, 

Tasmanian, Papuan, and Australian, the first is the 
most pure, the second the least, and the third mid- 
way between them. The general position occupied 
by the Australian and Tasmanian aboriginals in 
regard to various prehistoric races is indicated fig i 

on the accompanying chart (Fig. 1), drawn up 

by Mr. Holmes, as the result of a series ‘ Va™ 

skull measurements made on a lartje number of tn’V.M iioimc'^.iM.A. bsc 
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* Itsports Caipb. Expd. to Torres Straits, 1907, p. 258. 
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aboiigiiuils.* A certain value is allowed to selected luipoitaiit charactei'C 
and the whole results are then worked out inatheniaticaliv. t^iving the 
relative positions of each of the specimeits and gioups iudirated. The 
<Iutrrain is very interesting and yet. despite the results that it shows, 
there is no doubt at all that the present Australian aboriginal is consider alily 
m advance of the Tasmanian. His weapons are notably superior to those 
of the latter, aird it is quite certain that, if the two races came into contact, 
the Tasmanian would be exterminated, although as is shown in the chait, 
the Tasmanian, in skull measurements, is placed above the Australian. 
Verv evidentlv skull measurements are liable, if taken alone, to give ii<e 
to misleading conclusions. 

The accompanying illustrations (Figs. 2-10) will serve to give a general 
idea of the phvsical features of the Australian native at diU’erent periods 
of his life. At birth lie is copper coloured, but within a few days he assumes 
the usual dark chocolate tint characteristic of the adult. 

Ill the matter of personal appearance, while conforming generally to 
what is known as the Australian type, there is considerable variation. The 
man varies from, approximately, a maximum of 6 ft. 3 in. to a minimum 
of 5 ft. 2 in. There are. however, very few aboriginals indeed who reach 
the maximum height indicated. As a general rule, few of them are taller 
than 5 ft. 8 in. The women vary between o ft. h in. and 4 ft. 9 in. Their 
average height is not more than o ft. 2 in. The brow ridges are strongly 
marked, especially in men, and the forehead slopes back. The nose is broad, 
with the root deep set. In coloiu’. the native is dark chocolate brown, not 
black. The hair in the men vai its to a very great extent. It may be almost 
straight, decidedlv wavy — its usual feature— or almost, but never reallv. 
frizz! V. The figuies will show tlii.s well. Tlu‘ ])eard also may be well 
developed or almost absent. Iir some parts, the elder men puli the hair 
out on the upper and lower lr})s, an extreme example of which is met with 
on ^Melville Lsland where, during initiation ceremonies, some of them pull 
out the whole of their beaids. The women very seldom have hair of any 
length, which is due to the fact that it is periodically cut ; at all events, 
it is a common feature of drawings and photographs of women from all 
parts that the hair is never more than a few inches long and, in all the 
central and northern tri]>(\'^, it is the duty of a Wfnuaii to cut her hair and 
make it into string. 

In skull measurements the native r^ dolichocephalic or long headed. 
His hands are decidedly small, the average span being little more than 
6 inches. The liole cut for the hand in many of his sliields is too small 
for an ordinary white man to use. Every native is marked bv scars, the 
numl>er and arrangement of which vary much (Fig. o). It has been stated 
that these scars indicate either the tribe or the class of tlie individual. This 
may be ,so in .some cases, but only very rarely. In all the central and northern 
tribes, amongst whom tliey are especially well developed, they have no 
relation wiiatever to any tnhal. class, or totemic grcnip, with the solitary 
exception of the Melville Islanders, who may alwavs he recognised by their 
remarkable seiies of cicatri(‘es. forming a. '* herrmg-bone *’ pattern. The 
cuts are made with a sli.irp stone, ashes, or birds’ down being I'ubbed into 

* i ,tn) inili'htMi to PioEt ■,^nr I'.i ri\ loi pri nu^^iou to ii'.f.* thi'- chait 
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the wound, which gives rise to a thick, rilj-like mass of keloid tissue. They 
are present ou women as well as men and are regarded as ornamental. 
In some cases, instead of lines there are dots made by searing the skin with 
the red hot end of a firestick. Various authors have referred to the scars 
on the women as evidence of harsh treatment. This is not so; they are 
self-inflicted. 

In regard to their manner of life it must be remembered that they are 
pure nomads, the members of a tribe luinting over the land that has belonged 
to their ancestors and not encroaching on that of other tribes. There 
are favorite hunting and camping grounds and here they will stay as long 
as food and water supplies are abundant, moving on to other places when these 
become scarce. During the dav thev are out in the scrub, the men huntin" 
larger game, the women and children in search of smaller animals, grass 
seed and yams. Attention has often been drawn to their great power of 
tracking, a faculty which they must cultivate if thev are to live. Their 
evenings are spent in the performance of the ordinary dances called corro- 
borees, in which, as a general rule, only men perform, while the rest of the camp 
makes the audience (Figs. II and 12). Each corroboree has its own decora- 
tions and songs and may occupy the evenings of two or three weeks. Apart 
from this ordinary camp life, there is. however, so far as the men are con- 
cerned. quite another side which may be spoken of as the ceremonial. It is 
diflicult to say exactly how much time is occupied by this, but in many 
tribes at least half the life of a man is spent in attendance upon, or taking 
part in, ceremonies of a sacred nature that only initiated men may 
witness, and the older a man becomes the more time he spends in this 
way. 

Finally it must be remembered that owing to the vast area over which 
the tribes are scattered and the very different conditions under which they 
live, some exposed to the often fierce heat and, it may be, droughts of the 
interior, others living amongst the shady forests of the south-eastern ranges, 
and others again camped by the side of the rivers and waterpools in the far 
north, with a constant and plentiful food supply, there are, of necessity, 
great variations in customs, organization and beliefs. It may be said 
that, so far as we are now acquainted with them, the different tribes may 
bt‘ regarded as descended from ancestors who all observed certain customs 
and were regulated by a common social organization. In course of time, 
as they wandered over the continent and became divided into groups, locally 
isolated from one another, they developed along difierent lines ; and yet, 
amongst much that is divergent, it is, on the whole, surprising how much 
there is that is similar iu their customs, beliefs, and organization. 

2. Organization. 

The first serious attempt to study Australian tribal organization ia 
detail was made by Messrs. Howitt and Fisou, who published their results 
from 1800 onward; Kdiuib'Oi (Uil huriuti may be regarded as having 
laid the foundation of our knowledge of Australian Anthropology. In this 
work thev demonstrated the existence of (1) two primary exogamous moieties 
and (2) totemic groups. In the case of the Kamilroi tribe, the organization 
of a typical Australian tribe was set forth for the first time and it was shown 
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that the so-called “ terms of relationship were fiiadameutally group and 
not individual terms. At a later period Dr. Roth dealt in detail with tin* 
organization of Queensland tribes, Dr. Howitt published Ids final results 
in regard to the tribes of south-eastern Australia, the central and northern 
tribes were dealt with bv the Lite Mr. Gillen and myself. Rev. John Mathew 
published his results of investigations into two Queensland tribes, and Mrs. 
D. M. Bates is now publishing the results of her work on Western Australian 
tribes. 

As might be expected, there is great variation in regard to the organization 
of tribes inhabiting different parts of the continent. Speaking generally, 
we may say that every tribe is divided into two moieties ; this is the fun- 
damental feature.* Each of these is divided into two classes, and each 
of these into sub-classes, so that, in w'hat may be regarded as the most 
highlv developed normal tiibes, we have two moieties with four sub-classes 
in each, and further the names applied to corresponding male and female 
sub-classes differ. This organization governs kinship and as, wuth its 
associated terms of relationship, it refers to the whole tribe and to every 
member of the tribe, so each individual has a kinship or relationship term 
that he applies to every member of his owm tribe, and not only this, but t.> 
members of other tubes if they happen to visit his camp or if he goes to 
theirs, as may often happen during the performance of important ceremonies. 
These terms of relationship are quite different from those amongst ourselve ^ 
and they might better be called group terms. In some, but very few cases, 
there are terms that are applied to individuals, but these are rarely met with, 
and it is only by realizing the fact that the group, and not the individual, 
lies at the basis of the organization of Australian tiibes that, not only their 
organization, but their habits, customs, and beliefs can be understood. 
They have no terms corresponding precisely in meaning to our words mother, 
father, sister, brother, mother-in-law, father-in-law. In the Pitta Pitta 
tribe, for example, described by Roth in Queensland, a woman calls hei 
actual mother ‘‘ urnnia,'' but she applies the same name to each member 
of the group of w^omen, any one of whom her father might have married. 
A man calls his actual wife or wives '*nopa,” but he applies the same term to 
each member of the group of women, any one of w’hom he might lawffully 
have married, and so on right through the whole series of terms. Not only is 
this so. but the gi'oiip relationship shows out strongly during the performance 
of all their ceremonies and even in camp life. There are, for example, men 
of a certain group who may lawfully marry women of another group. If 
the father of one of Ills eligible wives dies, though the man may never have 
seen the father or his daughter, it is still his duty to cut himself in the same 
way as if his actual wife’s father had died. So again, if he catches a wallaby, 
if there be any man in camp whose daughter lie might lawfully marry, even 
if the man has no daughter, he must still present liim with food. The affairs 
of any individual are, at bottom, mainly concerned with the group of which 
he is a membei. the family enters to a slight, but only a very slight, extent. 
During the very large and by far the most important part of his life when 
he is associated with his fellow tiibesmen, and often tribeswomen also, in 

• Tot «»Ufj2^>stions with rrjrard to this, cf. John Mathew, ‘ Eaglehawk and Crow," also “ Two Repre- 
■sentativo Oueenslaud Iribes." 
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tlie performance of the multifarious ceremonies that occupy so much of his 
time and thouj^hts, it is the group that is all predominant, the family is 
unrecognised. 

In order to give some idea of the main features in regard to the organization 
of the tribes, we will take certain examples which may be regarded as repre- 
sentative of them, though, of course, only salient points can be noted in 
such a sketch as this. Taking Australian tribes as a whole, we may divide 
them into five groups : — 

(1) Those with two moieties and no class names. In all of these 

descent is counted in the maternal line. 

(2) Those in which the moieties are divided into two or four classes or 

sub -classes and in ^vhich descent is counted in the maternal 
line. 

(3) Those in which the moieties are each divided into two or four 

classes or sub-classes and in which descent is counted in the 
indirect paternal line. 

(4) Those in which the moieties are each divided into two classes 

and in which descent is counted in the direct paternal line. 

(5) Tribes that mav probably be regarded as abnormal, inhabiting 

coastal areas in certain parts, such as Victoria and the 
Northern Territory, in which, if any class organization were 
ever present, it has been superseded by some form of local 
organization. 

(1) Tribes with two moieties, hut no classes. 

These are only met with in the interior of the continent, and probably 
represent the most primitive form of organization, but it must be remembered 
that, though tlieie are no class names, yet there are groups of individuals, 
standing in dehiiite relationships to one another, who correspond to the groups 
of individuals to whom class and sub-class names are given in other tribes. 
In some cases, the moiety names are Kararu and Matteri, or variants of 
these ; in others they are Mukwara and Kilpara. Of these tribes we may 
take the Dieri as an example. A Kararu man marries a Matteri woman 
and their children are Matteri ; a Matteri man marries a Kararu woman and 
their children are Kararu. 

(2) Tribes in ivliich the moieties are divided into two classes, ayid descent is 
counted in the maternal line. 

We may take two examples of these — (n) the Pitta Pitta, described by 
Roth, the organization of which is similar to that of many of the Central 
Queensland tribes. It may be represented thus : — 
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2 
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Utani. 


Pakuta. 

Children. 

Children 

Knpuru 


Kurkilla 

Bunburi 

Wungko 

Wun2:ko 


Bunburi 

Kurkilla 

Kupuni 
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The two moieties are Utarii ami Pakuta, each of wliiclx has two classes. 
The system is. that men of column 1 marry women of column 2. ami their 
children are shown in column 3. ^len of column 2 marry wt)men of column 
1 , and their children are as shown in column 4. It will be seen tliat a woman'.s 
children belong to her moiety but to the class to which she does not : in other 
words, we have direct maternal descent of the moiety and indirect of the 
class 

The second example i^ the Kamilroi. described by Howitt and 
Fison, the organization of which is similar to that of many tiibes in the 
interior of Xew South Wales and Queensland. It a^ees fundamental! v 
with the Pitta Pitta, but has distinct names for males and females, 
thus : — 
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Kupathiii 


Dilbi 


Children. 


Children. 


Ipai (Tpatha) 
Kiimbo (Bntha) 


Ku))i (Kubitha) 
Abiiri (^[atha) 


^lurri (Alatha) 
Kiibi (Kubitha) 


Kumbo (Butha) 
Ipai (Tpatha) 


Descent is counted in the indirect female line, so far as the cla.ss is con- 
cerned, but, in addition to the ordinary marriage, it is permissible for a man 
to maiTv a woman belonging to the same moiety as himself, but to another 
totemic group. So far as the class name is concerned, the children take the 
one thev would have taken had their mother married the correct man. 
It mav be noted that in all tribes, when an irregular marriage is 
permitted, tlie children always take the class appropriate to the normal 
niariaage of the woman. 

(3) Tribe.^ o/ ^v/ttch the )noietie.^ are divided ialoUeoor four classes^ and iu which 
descent is counted in the indirect paternal line. 

These tribes occupy a very large area in the centre and northern parts 
of the continent, and probably extend right across into Western Australia ; 
at all events, we know they stretch beyond the far western end of the 
^[acdonnell Ranges, and are met with again in the West. The Arunta, 
Karriara, and Warraiiuuiga may be taken as types. The Arunta org<inization 
in the soiitliern part of the tribe is thus : — ■ 
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In the southern part of the tribe there are only four class names, but, as a 
matter of fact, each of these is divided into two groups. If we take for 
example the Panunga and Purula, two intermarrying groups, we find that 
we can arrange them as follows, using the letters and to indicate the two 
groups : — 

Panunga marries Purula '-t, children are Bulthara 

Panunga marries Purula children are Bulthara 

A Panunga man calls Purula <f- women TJuaica, Panunga men Ipmunna, 
and Purula women Unkulla. The Unawa women are eligible as wives, 
the Unkulla are not, under normal conditions. In the northern part of the 
tribe distinct names are given to the groups which now form what are called 
eight sub-classes, but, as said before, these are always functionally present. 

The names and marriage arrangements are as follows, the equivalent 
groups in the southern part of the tribe being placed in brackets : — 


Moiety 1 

Moiety 2 

( 'hildren. 

child -en. 

Panunga 

Purula 

Appungerta 

Kumara 

(Panunga a) 

(Purula a) 

(Bulthara /p 

(Kumara a) 

Uknaria 

Ungalla 

Bulthara 

Ubitchana 

(Panunga /3) 

(Purula /3) 

(Bulthara /S) 

(Kumara d) 

Bukhara 

Kumara 

Uknaria 

Purula 

(Bulthara a) 

(Kuniara a) 

(Panunga [S) 

(Purula a) 

Appungerta 

Umbitchana 

Panunga 

Ungalla 

(Bulthara /3) 

(Kumara d) 

(Panunga a) 

(Purula /3) 

The organization 

of the Kaitish, 

W ar ramu nga , a nd 

other tribes in the 


northern central area, as far as the Katharine River in the north, and east- 
wards towards the Gulf of Carpentaria, is fundamentally the same with, of 
course, differ ent names for sub -cl asses and, in many, distinct names for the 
corresponding women's classes, giving thus sixteen class names in all, a feature* 
described also by 3Irs. Bates in East Kimberley tribes in Western Australia. 
Thus, for example, in the Warramunga, the equivalent of the Uknaria, men 
are called Tjunguri, and the women of the same group Xamigilli. In some 
tribes also the moiety names are retained. In the Warramunga, the equiva- 
lent of moiety 1 in the Ariinta is called Uluuru, and that of moiety 2 Kingilli. 
In the Karriara tribe in Western Australia, as described by Mrs. Bates, the 
moiety names are lost, four classes are present, and the marriage arrangements 
are as follows : — 


1 


4 


:N[oiety 1. Moiety 2 Children. Children. 


Banaka Boorong Paljari Kairnera 

paljari Kainiera Banaka Boorong 

It will be seen that, except for the class names, the arrangement is 
identical with what is met with in the southern Arunta, and a similar 
organization is evidently widely spread in Western Australia. 

* Mrs D. M. Bates. “Social Organization of some Western AustiaJian Tribes.” Report A.A A s.. 
Vol. XlV., 1913. 
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(4) Tribes in which the moieties are dii'ided into four classes, and in which 
descent is counted in the direct paternal line, so far as the class name is 
concerned. 

The Mara trihe inhabiting country between the Roper and Macarthur 
Rivers may be taken as a t}^e. The arrangement is as follows : — 


12 3 4 


ililuri. 


U mb ana. 


Children. 


Children. 


Mumngun a 
Murungun S 
Mumbali a 
Mumbali ,3 


Piircldl a 
Kuial jS 
Kuial a 
Purdal ;3 


Murungun /3 
Murunsun a 
Mumbali /3 
Mumbali a 


Purdal ‘3 
Kuial a 
Kuial 
Purdal a 


There are four classes, but each of these is again divided into two, dis- 
tinguished by the letters a and ,5. The arrangement has the appearance 
of beino* verv dehnitelv thought out. and there is further a verv definite 
scheme, by means of which the divisions (Murungun a, etc.) are made to 
fit in with the corresponding sub-classes in other tribes with whom the Mara 
constantly come into contact. 

(o) Abnormal tribes in which class organization has apparently been superseded 
by some form of local organization. 

As an example of these, we may take the Kurnai tribe which, many years 
ago. occupied the mountains in eastern Victoria. It was divided into five 
groups named after the localities in which they lived. There was no class 
organization and a man could not marry a woman of his own local group. 
There were intermarrying local groups, marriage being by elopement. 

As a second example, we may mention the Kakadu and allied tribes 
living at the other extremity of the continent on the Coburg Peninsula and 
Alligator Rivers. They have apparently no class organization and the 
totem does not regulate marriage. The tribe is divided into local groups 
and a man of one local group takes a wife from another paiticular group. 
There are explicit traditions which purport to explain the origin of this 
local system. 

3. Totemic Systems and Totemism. 

In dealing with Australian tribes the word totem ” has been applied in 
at least three different senses. 

(1) The Group totem-, that is the material object giving its name to a 
group of individuals who commonly believe themselves to be descended 
from it. The name of the totem usually passes by inheritance from 
generation to generation, sometimes in the maternal, sometimes in the 
paternal line. 

(2) The Sex totem, discovered by Dr. Howltt in the Kurnai and Wot- 
joballuk tribes in Victoria, where it exists side by side with the group totem. 
The women have one animal, such as the owlet night-jar, associated with 
them and the man another, such as the bat. This is of rare occurrence. 
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(3) The I}>dioidual totem, usiiallv acc[iiired by dreaming of some animal- 
This also is of r<:re occurrence and fir^t described by Dr. Howitt, but has 
been recently described by Mrs. Bates as occurring also in some We.stern 
Australian tribes. 

So far as Australia is concerned/it is advisable to restrict the term totem 
to the first of these and to define it as a material object that (1) gives its 
name to a group of individuals and (2) the name of which is usuallv 
hereditary either in the maternal or paternal line and the term totemism 
to a system based on the recognition of these two factors. It must be 
remembered that there are very considerable variations in regard to 
totemic customs and beliefs in different tribes. We will deal with totemism 
under three aspects. 

(1) The Social Aspect. 

By this is meant the division of the tribe into totem groups, their influence, 
if any, on marriage and the mode in which each individual becomes associated 
with any one of them. 

We have already seen that most tribes are divided into moieties and 
these into classes. As a general rule, the totemic groups are distributed 
between tlie two moieties in such a way that each group is confined to one or 
other of them. We will take a series of tribes from difierent part.s of the 
continent as typical of the more important variations in regard to the social 
aspect. 

(1) The Dieri. — This is representative of tribes in which the moieties are 
not divided into classes. These moieties are called Kararu and Matteri 
and the totem groups are divided between them. Kararu has rain, carpet 
snake, crow, frog, etc. ; Matteri has a cormorant, emu, eagle, hawk, native 
cat, etc. A Kararu man must marry a Matteri woman and is not restricted 
in his choice to any one totem group. The children follow the mother's 
totem. 

(2) The Kamilroi. — This is representative of a large number of tribes, 
such as the Whakelbura, occiipving a vast area of country sweeping round 
inland of the coastal ranges, from the Gulf of Carpentaria in the north to the 
River Murray in tlie south. The totems are divided between the moieties. 
There are four classes and of these Ipai-Kumbo and Murri-Kubbo have totems 
in common. The childi’en take the mother’s totem. 

(3) The Arunta. — This is representative of an important group, including 
the Arunta, Ilpirra, Unmatjera, and Kaitish tribes. There are four classes 
or eight sub-classes and the totem groups are not restricted to the moieties. 
Each group is, however, always more largely represented in one moiety than 
the other. Marriage between individuals of the same totemic name is not 
forbidden, but rarely takes place. The country occupied by the Arunta is 
dotted over with special spots inhabited by the spirits of old totemic ancestors, 
who enter women and undergo reincarnation. The traditions are very 
precise in regard to these totemic centres, so that the natives knowing, or 
thinking they do, where any particular spirit child entered a wmman, are 
able to assign its totem to it. In the Kaitish, the most northern of these 
tribes, the totemic groups aie more nearly divided betw'een the moieties 
than in the Aiunta A man very rarely marries a woman of his owm totem 
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and there is a strong' tendency for the descent of the totem to be in tlie male 
line, as is always the case in the class names. Each individual is normally 
associated with one totem group. 

(4) The Warramunga. — This is representative of the Warramunga, 
Tjingilli. and other tribes occupying a large area in the centre and extending 
across to the Queensland border Tbe totem groups are .strictly divided 
between the moieties. A man may marry a woman of any totem in the 
moietv to which he does not belong, provided she belongs to the right class. 
Strict paternal descent of tlie totem is nearly, but not quite, the rule, but every 
child belongs to a totem group in its father's moiety. For example, a black 
snake man's children are almost always black snake, though rarely one may 
belong to another totem group such as rain. A.s the moieties are exogamous, 
It follows that the totems are the same. 

(5) The Binbinga. — This is representative of a group of tribes that 
occupv the country drained by the IMacarthur River flowing into the C4ulf of 
Carpentaria. The organization is closely similar to that of the AVarramunga, 
but in these tribes not onlv are the totem groups divided between the moieties, 
but the descent of the totem name is strictly in the father's line. 

(6) There remain certain tribes in which the descent is anomalous, such, 
for example, as the Kurnai, in the southern coastal district of Victoria, and the 
Kakadu nation in the far north, occupying the Coburg Peninsula and the 
the country drained by the Alligator Rivers. These tribes are evidently 
much modified. They have no class system and marriage is regulated by 
the existence of local intermarrying groups. In the Kakadu each spirit 
individual has a double nature, one part enters the woman, one part remains 
outside. It chooses its own totem aaid the spiiit part that remains outside 
tells the father the totem name of the child, 

(2) The Ceremonial Aspect. 

This side of tt)temism has probably been very stiongly developed through- 
out the whole of Australia, though it has only been much studied during 
recent years, when, unfoitunately. in the whole of Victoria and New South 
Wales and in most parts of Queensland, the tribes have become decadent 
It is interesting to note that one of the earliest accounts that we have of the 
natives — that given by Collins in bSOI — evidently describes one of these 
performances. Speaking generally, it may he said tliat every totemic group 
lias certain ceremonies associated with it and that tliese refer to old totemu* 
ancestors In all tribes they form part of a secret ritual in which onlv 
initiated men take part. In most tribes a certain number are shown to the 
youths during the early stages of initiation, but at a later period he sees many 
more. In the Aiunta, for example, the final stage is concerned with the 
Engwura and during the performance of this a long series is performed 
(Figs. 13 and 14). It may extend over a period of three months, during 
which totemic ceremonies are enacted daily. To start an Engwura. the leader 
of some totemic group, after consultation with those of others, sends out a 
messenger calle(l Ih'hiiikmja. which means ” tiie beckoning hand.” He 
carries a Churinga and passes ovei the count i v delivering his message at 
different camps. Slowly the natives gather together at the cho.sen place, 
where a special ceremonial grrmnd has been prepared. The Pauunga- 
Biilthara camp together, and the Purula-Kurnara, the division of the tribe 
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into two moieties being very marked during the Engwura. Large numbers 
of Clairinga are brought in and stored on two platforms far from one another. 
Tliese are associated with the old ancestors and their living representatives 
and at times the old men call some of the younger ones together, rub the sticks 
with red ochre and tell the former all about the ancestors. Each ceremony 
is concerned with an ancestor and is the property of some old man who either 
performs it himself or invites a younger man to do so. At the close of the 
Engwura the men have to pass through three fire ordeals. During the first 
the women throw burning bushes over them ; during the second they have 
to lie down on bushes placed above red hot faggots and, during the third, 
they have to kneel for a few moments on a smouldering fire made by the 
women. Apart from this, the women take no part whatever in the 
ceremonies, after which are over the men are regarded as ertwa niiira 
oknira — very good men. A characteristic feature of these ceremonies, the 
exact nature of which varies much in difierent parts of the continent, is that 
one or more men have their bodies decorated with a design which is especially 
associated with that ceremony and is usually drawn in coloured bird’s down, 
always fixed on with human blood. Even more elaborate designs may 
sometimes be drawn on the ground (Figs. 29 and 30), 

(3) The Magical Aspect. 

In early days, Drey, who used the We->tern Australian word Kobong for 
totem, stated that A certain mysterious connexion exists between a family 
and its kobong. so that a member of the family will never kill an animal of 
the species to wliich his kohong belongs, should he find it asleep : indeed, he 
alwavs kills it reluctantly, and never without affording it a chance to escape. 
This arises fiom tlie family belief that some one individual of the species is 
their nearest friend, to kill whom would be a great crime and carefully to be 
avoided.’' This idea of a close association between an individual and his 
totem is widely spread, but the exact beliefs and customs in regard to them 
differ very much in different parts. The general idea may be summed up 
in a remark made to us by a kangaroo man when we had taken his photograph. 
We were asking him about the matter and he said, pointing to tlie photograph. 
That is just the same as me. so is a kangaroo.” In some tribes there is a 
feeling of mutual protection between an individual and his totem, but this is 
not often met with. They are of the same flesh and tlie belief in the descent 
from the totemic animal is widespread. In some tribes the individual will not 
kill his totem ; but in most there is no olijection to his doing so and handing it 
to others to eat. In some he will both kill and eat it. The exact nature of 
the relationship and the way in which the native is influenced ])y it varies 
much and. speaking generally, the magical aspect of totemism appears to be 
largelv associated with climatic conditions, so far as they affect the supply of 
food and water. Three typical examples of ceremonies will serve to show 
the nature of the maguail aspect. In the Urabunna tribe, wliich counts 
descent in the female line, the ceremony is called Pitjinta. In a snake group 
the decorated performer kneels down and extends his arms. The skin on 
each fore-arm is then pinched up and he pierces it wdth a pointed bone 
(Fig. 15). When snakes become plentiful, men who do not belong to the 
totem group go and bring some in to tlie old man and .say, ** Look, liere are 
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snakes.” He smears a little fat over arms aiul tlie bone and then tells 
the men to eat the rest. The bones are wrapped in the hair of a snake man 
and put away. In the Arunta, the ceremonies are called Inticluuma and are 
very suggestive. In that of a grub group the men of the totem, no one else 
being present, start from camp in the morning in silence, fasting and devoid 
of arms and ornaments. Each man has a mark characteristic of the totem 
on his face. They go to a rocky gorge where there is a cave and in this a 
large stone that represents the adult insect and smaller ones that are its 
eggs. The former is reverentlv stroked bv all while they chant refrains, the 
burden of which is an invitation to tlie insect to come and lay eggs. This 
over, they return to the camp, near to which a long bough hut has been 
built, supposed to represent the chrysalis case. Into this they all go and 
once or twice the leader comes out and shambles round in imitation of the 
adult insect emerging from its chrysalis. All men and women who do not belong 
to the group have to lie down with their faces on the ground while the women 
of the group stand up peering round in all directions and keeping watch 
over them. Some time later, when the grtib is plentiful, every one goes out ; 
they collect huge numbers, return to camp and cook them. The head man 
sits bv himself. First the men who do not belong to the group and then 
those who do bring their supplies to him. He eats a little, gives some to a 
few of the older men and then hands all the rest to those who do not ])elong 
to the group, telling them to eat it. The grub men are not absolutely 
forbidden to eat it but they only do so sparingly. The leader must at this 
time eat a little, so as to identify himself with it. or else he would not be able 
to perform the ceremony successfully. In the Kakadu tribe, far in the north, 
there is a ceremony called ^luraian that is evidently of the saim^ nature, 
though it is not so detailed, owing, doubtless, to the normal abundance of 
food in this part. The natives have a large number of sacred sticks and 
stones, each supposed to represent a totemic animal or plant (Fig. 16). Thev 
may only be seen by the elder men and, during the ceremony, are grasped 
in the hands of men who dance round and round a central fiorure, stretchinjz 
out the symbolic objects and yelling “ Brau, Bran,” which means “ Give, 
give.” It sounds almost like a command to the totemic object. 

In Western Australia Mrs. Bates has recorded that, in the East Pilbaru 
tribe, there are certain special spots, or local totem centres, called Thalu, 
where ceremonies for the increase of the totemic object are held, in wdiich, 
unlike most tribes, women and children take some share. The same autlior 
describes how in the West Kimberley tribes the totems are " dreamed” by the 
toteniites. When a young man has passed through some stages of liis initia- 
tion, he begins to dream ” the increase of his totem. He dreams he is on 
his ngargarula booro (that is, the ground on which his father first saw him 
in a dream when he was a spirit baby). If he be an edible bean man, for 
example, he dreams he picks up a branch of the bean, chews it and spits it 
all about. When the time of beans comes round, a plentiful supply will result 
from the dream. 

There is no doubt but that in many tribes, and the belief was probably 
at one time widely spread over Australia, the natives firmly believe that by 
means of magical ceremonies such as these they can control their food 
supplies. 
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4. Initiation. 

In all Australian tribes special ceremonies of an important nature, wMch 
vary much in their details, attend both the initiation of youths to the status 
of men and that of girls to the status of women. In the case of the youth, 
initiation is almost universally associated with showing him the bull- 
roarer ” for the first time. It has dilierent names in difierent parts — Churinga, 
Tundun, Kunapippi, etc.— but always consists of a thin slab of wood, or, 
more rarely, stone. It is pierced at one end by a liole, through which the 
string is passed, and by this means it is whirled round and round, making the 
noise that is usually supposed by women and children to be the voice of a 
great spirit that takes the youth away and initiates him. It is very difficult 
to understand the wide divergence in regard to the actual ceremonies 
characteristic of difierent groups of tribes. We have, generally speaking, 
three main types — (1) the knocking out of an incisor tooth, as amongst the 
Kurnai in the south-east ; (2) circumcision, followed in many, but by no 
means all, cases by sub-incision, amongst tribes occupying a vast area in 
the interior of New South Wales and Queensland, the whole of the central 
area and probably a large part of Western Australia ; (3) special ceremonies 
amongst groups of tribes sucli as those on Melville and Bathurst Islands and 
the Kakadu nation on the Alligator Kivers, amongst wliom no mutilation 
of the body other than perhaps the pulling out of hairs takes place. We will 
briefly describe examples of each of these types. 

Of the first we will take the Kurnai as bring of historic interest, becau.'^e 
it was in cotmexion with it that the first adequate account of initiation was 
given by the late Dr. Howitt, who then also di'ew attention, for the fij’st time, 
to the importance of the hull-roarer. To begin with, a man is sent out with 
a Tundun to summon distant groups. This may take months. When they 
come in, ordinary corrohorees are held which serve to fill in the time until 
all have arrived. A ceremonial ground, called Bunaii, is prepared by clearing 
an open space 30 to 50 yards long, and piling earth round it to form a low 
mound. A path leads away for about 400 yards into the scrub, where a bush 
house is built. The serious part of the ceremonies begins by a recently initiated 
youth walking by a log placed near the Bunan, and saying “A snake, a snake.” 
Other men come up, pretend to be frightened, and then they all run away in 
single file. At first the women and children gather together in the middle of 
the Biiiiau, the men on the outside. The latter then jump over the mound 
and run round tire women shouting out the names of the various contingents 
that have come in. The women come out and the men go in. The novices 
are amongst the women and. like them, sit Avith their backs to the men. 
On the Bunan the tooth song is sung, after which most of the men go to the 
bush house where the medicine men show their ‘‘ joias,” or magic stones, to 
the possession of which they owe their powers. Here, also, there are figures 
of animals, such as the spiny ant-eater, crow, snakes and especially one of 
Daramulun, who is regarded as the great father of the tribe. This over, they 
return to the Bunan, tlie youths are painted and fiJlets of grass bound round 
their foreheads by their mothers' brothers, who take charge of them and 
iastruet them in tribal legends, laws and the power of medicine men, etc. 
A hot fire is made on the Bunan and the novices sit round on the mound 
each with a woman’s digging stick between his teet. containing the waist 
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belt, fuielietul btiud aikI uu^e botie that le* will wear whm initiated Behind 
each bov. coveied with bouc^lK. evnuehe'; hi^ initther or litn* -lister. Then the 
bulhroaier rounds, the wijinen run away and the youths aie taken to the 
bush house and CMj>vered with boughs. Onee nioia* they letiun to tlie Bunaii 
and ate told of Daramtilun. Funily, a man. repr^'seiitinit the latter, takes 
hold of each boy, applies his lowei incisor to the left up[ter (»f tlie boy and 
pre.sses it up. Then the loo-^e^ed tooth is knocked out with a club and chisel. 
After this, the boys are shown a special ininz^ of Daramtilun. instructed in 
their duties as men and told that the women must know nothint^ of what 
they have seen. Finally, they are taken and shown to the women, 
from whose charge they luna? now been removed, and then run off into 
the bush. 

In the second type, including those of Central Australia and the Queens- 
land tribes described by Eoth. there are a succession of initiation ceremonies 
taking place at various acjes. The Arunta may be taken as a type. We 
have — (1) the painting of the young boys and throwing them in the air. 
(2) the ceremony of circumcision. (3) that of sub-incision, and (d) tbe Engwura. 
Ill connexion with the second, the youths are shown the hull-roarer tor tbe 
first time, the noise made by which the women and children believe to be the 
voice of Twanyinka. a spirit that takes the boys away, provides them with a 
new .set of inshles and makes them into men. In connexion with both 
(2) and (3), they are shown sacred totemic ceremonies and iustruct^-d in the 
laws, totemic history of the tribe, food restrictions and their duties as men ; 
they are told that they must implicitly obey the old men, must not eat the 
forbidden foods, but supply other men with them, and on no account must 
they talk to lubras about what they have seen. Everythin!/ is made as 
impressive as possible and the fact that the main ceremonies take place 
during the night, or just at daybreak, adds to the feeling of invsterv. Thev 
have special designs painted on them, may not speak to any one save the old 
men in charge ot them, are given very bttle food to eat, and pass through 
sundry very unpleasant experiences. For example, at various stages during the 
performance of kangaroo ceremonies, from four to ten men lie down on the 
novice, who is expected to bear everything with stoicism. Fmallv, the 
men take about a dozen poles, eaeh 8 feet high. Dry boughs are piled 
up to make a tire and, anudst the yells of the men, the women rush to their 
camp while luill-roarers sound all round. The novice is laid on his ]»ack 
and the poles placed above him and lifted up and down on him wliile the 
men si?ui. This over, he is carried, feet foremost, to where a man. kneeling 
ill front of tlie operator, holds a shield on which he is placed and then, to the 
weird accompaniment of the bull-roarers, the Lartua song is thundered 
out and. in a moment or two, the operation is over. The initiated vouth, 
completely dazed, after being embraced in turn by eacli of the obler men 
who has taken an official part in the ceremony, is handed a bundle of churiiiga, 
and told. ’* Here is Twanyirika. of wliom you have heard so much, take tliem, 
they are cliuringa and will lielp to lieal you quickly, guard them well, do not 
lose them, do not let your mother and sisters see \T)u, obov vfiur elder bi other, 
who goes with you. do not eat foiTidden food/' 

The final ceremony of Engwurn, to which we have referred under the 
heading of totemisrn, is not passed tliroiurlumtll a man is perliaps25 or 30 vears 
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old. It is most impressive and, after a niin his passed through it, he is 
spoken of as " ertwa niura oknira,” whicli means ” very good man.” As a 
matter of fact, every mean must pass through all the initiation ceremonies, 
so that, amongst the elder men, there is no one who is not “ertwa miira 
oknira,'’ but. on the other hand, there are grades of goodness.’' Some men 
tike less interest than others in the sacred ceremonies, they caie given to 
chattering, like women and children and are “ irkun oknira,” that is, light 
and frivolous. Others take matters seriously and will, as they grow older, 
become leaders or oknirabata — -great teachers. 

Special status names are applied as follows to the boy, youth and man at 
the times stated : — •(!) Ambarjuerka at the time of growing up, (2) Ulpmerka 
after this and until circumcision, (3) Wurtja during the ceremony, 
(4) Arakurta after the ceremony and until that of sub-incision, (5) Ertwakurka 
after this and until the Engwura. (6) Uliara after the latter. As in the 
Kiirnai, so in all tribes, the women take an active part in the opening 
ceremonies but are rigidly excluded from the essential parts when a bull-roarer 
is used. There is usually some special ceremony symbolic of the fact that the 
boy is being withdrawn from the ranks of the women. It is not necessary 
here to refer to the initiation ceremonies of the women, but such exist in all 
central tribes and in those described by Roth, and probably, at one time, 
existed universally. 

The third tvpe includes various coastal tribes that are evidently much 
modified. A characteristic group of these inhabits the Coburg Peninsula, the 
Alligator River district and the coast as far as Darwin. A still more modified 
group inhabits Melville and Bathurst Islands. The former have a remarkable 
Sf'‘rie 3 of ceremonies associated with initiation, all of them totemic in 
character. There is no tooth knocking out nor any mutilation of the body. 
In the Kakadu, a special ground called “ ober is made, and on this totemic 
ceremonies are shown to the novices, who are given the usual instructions. 
Like the Arunta. there are various grades, the last of wliich is not passed 
through until a man is old, when he is allowed to take part in the 4Iuraiaii 
ceremonv. during which various objects symbolic of the totems are used. 
In the Kakadu there are apparently no bull-roarers shown ; but in the 
Lirakia, at Darwin, they are shown to the young men at one stage, when 
three or four old men suddenlv emerge from the bush and whirl them in front 
o{ the novices. The latter stand in a row, and the old men, coming right up 
to them, point the liull-roarers at them, then pull them through their own 
armpits, and insert them in those of the novices. At other stages the novices 
are subjected to rough treatment, such even as being kicked and hit hard, 
and during these unpleasant performances they must not grumble or find 
fault. On Melville Island, the novices are shown a special yam ceremony, 
during which all the men, women and children are gathered together in a 
camp, where ceremonies are performed and the yams cooked and eaten in a 
special way. The novices are also taken to a water-hole, where those who 
are passing through for the first time have their heads placed in bark baskets 
and dipped under water, while those who have reached the second stage 
are caught hold of by the arms and legs and pulled violently backwards and 
forwards tlirough the water. Amongst these tribes girls of corresponding 
status to the youths are specially decorated and take part in the ceremonies, 
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soutk-eastem part of tlie coiitiueiit. In the Xarriuyt^ri Tribe there wa« 
a Being called Xurruiidere. who was supposed to have made everything 
and to have instituted their rites and ceremonies. The Wotjoballuk spoke 
of Bunjil as “ our father ” and the Kuliu people believed that he was an old 
man with two wives, taught them the arts of life and divided the tribe into 
intermarrying groups. In the Kurnai, Bunjil wjvS a great Being, all knowledge 
of whom was confined to the men. The Kamilroi looked on Baiame as the 
Being who created all things. Amongst the Yuin people Daraiiiulun is sup- 
posed to have instituted the ceremonies and made the bull-roarer. He 
lived in the sky, watching the men. His name is only used by the initiated. 
In parts of Queensland they believe in Kohin who lives in the Milkv AVay. 
roams about at night as a warrior, killing ell natives he meets, and whf) is also 
ofiended if they do not keep the customs. According to Mr. Mathew, the 
Kiibi and Wakka tribes believed in Beings such as Bin 1, Jonjari and Dhakkan, 
who was identified with the rainbow and lived in deep water holes. He 
could shatter mountains, slaughter natives and was at times malignant. 
He substituted half-caste for pure -bred children, so he was called ivaraiig, 
tha,t is, wicked. 

Dr. Howitt sums up the legends and teachings, so far as the soutli-eastern 
tribes are concerned, as follows see, as the embodied idea, a venerable, 

kindly, headman of a tribe, full of knowledge and tribal wisdom and all 
powerful in magic, of which he is the source, with virtues, failings and 
passions, such as the aborigines regard them.’^ 

In the Central tribes there is everywhere a belief in the former existence 
of ancestors endowed with powers superior to those of living natives. In 
addition there are other Beings. The Arunta believe tluit long ago tlierr 
were two, called Ungambikula, wliich means “ made out of nothing.” Tliev 
lived in the sky and came down and made men and women and then thev 
turned into lizards. The Arunta also believed in the existence of mischievous 
spirits, called Oruncha, who are always ready to injure natives, but they 
have no great spirit such as Baiame- They have a mythical Being called 
Twanyirika, tlie equivalent of whom is found in other tribes, who is supposed 
by the women and children to take the bovs away at initiation and provide 
them with new “ insides ” and wliose voice is heard when the bull-roarer 
sounds. The men, however, tell the youths tliat the sound is made bv the 
roarers. There is a belief amongst the Kaitish tribe in a B(ung called Atnatu. 
He made liimself, the stars are his wives and lie has plenty of sons and 
<laughters. Long ago lie was angry witli liis children, so he dropped them 
down on earth and, with them, ever\i:hing the natives now have. If he 
hears the bull -ro ire rs sound he is p]<‘a,sed, but if not he is angry. The 
Binbinga on the Gulf of Carpentaria believe that there are two malignant 
spirits cilled Mundagadji, mixious to hurt them, and a fr’endly one, named 
Clurlair<i, who lives in the woods and stops the Mundagadji. 

Speaking generally it may be sa.id tliat every tribe has a belief of some 
kind ill Superior Beings ; that, with rare exceptions, tlie latter are not sup- 
posed to take any personal interest in the natives or to be pleased or dis- 
pleased with what they do ; that no appeal for lielp is ever made to them, 
and that they have nothing whatever to do with the inculcation of moral 
precepts. 
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7. Magic and Medicine Men. 

It is difficult to overstate tlie extraordinary part that, in one way or 
another, magic plays in a native's life. From the moment that he is bom 
until he dies he lives in an atmosphere of magic. There are two sides to 
magic, the evil and the good and, of the two, the former bulks more largely 
in the native mind. Of good magic we have, on the one hand, ceremonies 
such as those in which, for example, a man of the Yam totem will take one 
of his yam chuiuiiga, ‘’sing*’ it and then deposit it on ground where yams are 
usually found, with the idea that he can thereby make them grow. On 
the other, we have magic called into existence to counteract evil magm. 
In some tribes any man, or even women, may perform evil magic, in others 
the power is confined to the medicine men. as is also, in all tribes, the exercise 
of curative magic. First of all. we will deal with the medicine men. There 
are various ways in which they are made. Sometimes an old medicine 
man will initiate a young man, hut, more often, they are supposed to be 
made by supernatural beings of some kind and in most, if not all, cases 
the medicine man lias in his body something in the form of small crystals 
which are the seat of his virtues *’ and can be projected into the body of 
the patient in whom, as the case may be. they may either cause trouble or 
counteract evil magic implanted by some other individual. The medicine 
men also communicate with the spirits and it is they only who can withdraw 
" poison bones and sticks.” They often fly into the sky during the night, 
visiting hostile camps, inserting bones and sticks into enemies and sometimes, 
bv means of invisible ropes, can climb up and down between earth and sky. 
Some even are strong enough to ward otf evil magic from a whole tril^e. 
At the time of the 1001 comet, a powerful Kaitish medicine man saved the 
whole tribe from destruction by night after night singing *' the comet's 
tail, and preventing the spears, of which it was made, from being hurled 
on to the Kaitisli country. 

The commonest form of evil magic is associated with pointing bones 
;ind sticks (Fig. 17). A typical form is described by Roth under the name 
of Miuigiiui and may be taken as representative of this form of magic in 
Australia. The instrument used consists of a short pointed bone attached 
to a stiiiig that passes into and through a little IkjIIow receptacle, made of 
bone or wood, and out at the opposite end which is closed. When in use 
die receptacle is held in one hand and the bone pointed towards the victim, 
who may be miles away. A double action takes pl.ice. some of the victim’s 
l)lood is drawn into the receptacle, where it is sealed up and, at the same 
time, evil magic passes out to the victim. To kill the lattei. the receptacle 
with its contents may he burned, but, just to keep the victim ill. it may be 
warmed every now and then. He will never recover until it has been 
thoroughly well ringed out. 

Another characteristic form is associated with an object c.illed Tchintu 
It is only a small lump of resin with two teeth in it. and a long stiing attached 
l)Ut ])y being sung " the lieat of the sun can l)e drawn into it and then, 
if it be placed in the tracks of any one, the heat follows tiie victim up, enter^ 
liis body and kills him. 

Some of the most potent forms of magic are associated with hair cut 
from the bodies of the dead. They are used on avenging parties (Fig. 17), 
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and both endow the wearer with strength and accuracy of ,iim and, at the 
same time, reiidei the victim powerless. Another favourite and wide-spread 
practice is that of ‘’taking the kidney fat.” This is usually done by hostile 
medicine men. In the Wotjoballuk tribe in Victoria, the latter siieaks on 
the sleeping victim. He carries a magic bone with a noose attached to it 
He mav either project the bone into his victim, whicli action compels him 
to come out to the medicine man, who then thi'ows him over his shoulder 
and carries him off, or. if the medicine man happens to be in camp with hi^^ 
victim, he passes the bone under the knees of the latter when he is asleep, 
round his neck and through the noose, rendering him helpless. In any 
case, the victim is oblmous of what takes place. The medicine man opens 
the right side of his victim just below the ribs and abstracts the fat, which 
may be eaten or rubbed on weapons. The wound is sung” and the sides 
bitten together in such a way that no scar is left. The victim wanders back 
to camp but soon dies. No medicine man can cure one whose kidney fat 
has been extracted but he can determine, or even the patient himself may, 
who is the guiltv one. Any medicine man can withdi'aw bones and objects 
of magic generally, and is always called in when a patient is ill. It must 
be remembered that no native believes in illness except as the result of evil 
magic, and magic from a distance is always potent. A p^ain is caused by 
some concrete thing that must be removed from the body and the method 
of procedure is very much the same in all tribes. The patient lies down, 
the medicine man comes up and gazes fixedly upon him, as often as not 
projecting some of liis magic crystals into him to act as an antidote. Then, 
after prolonged sucking and massage, he will, perhaps, but only if he be a 
very gifted practitioner, withdi-aw the poison bone or stick whole ; in most 
cases it is removed bit by bit (Fig. 18). Then, unseen by anv one, his niagie 
crystals return to his body. 

It is dillicult to estimate how far the medicine men believe in themselves 
They must kiiow^ that, to a certain extent, they are frauds, though it is 
wonderful what they can persuade themselves to believe, and the truth 
probably is that, while each individual knows that he himself cannot do 
twerything that he pi et ends to, yet he firmly believes tliat other men can. 

8. Ceremonies Associated with Death and Burial. 

Death is always supposed to be due to evil magic and may be }>rought 
about in various ways. Very often a Imne, or stick, is sung and ])ointed 
in the direction of the victim whom its evil magic then enters. In some 
tribes a ceremony is performed with the object of catching the double of 
the man's spiiit, without whose fiiendly guidance Ini meets with an a^-cident 
(Fig. 19). Death is always a source of fear to natives, liecause in many 
ca.'^es it means not only tliat there is some evil spir't or ina^'^’ic iiifiuence 
at work, but also the spiiit of tlie dead person is hovering about. It F 
customary to ,-liift camp the niument a death occurs and in all tribes there 
are special ceiemonies that must be carried out. Tliey vary much, and 
are regarded as of great iinpoitauce. I will desciibe the main poiiits of 
those ill the Arunta tribe, and aftei wards note impoitant features in tho.s<* 
of other tribes. Fust of all, the deceased’s liair is cut off and made into 
a special girdle, to be subsequently worn by a man who avenges the death 




12 104 






DM woiis I'lVMxsii V ’i\ -\v [V riiiDvirj^ — \ i}(\ jAM.iJiN , ) lo w 








K.vin.',!! Clltl. C’lMIt.vl. AlSiltVIlA. '.I. - JJlMlIM.A Wo.M \N 





Fic n -PiiKVAiMNc vow \ ronfiOHOiii-'i' \kit\ta Fun^i'. 






'OKHonOUKI Vltl'N’l' \ 'I Hilt! 



KKI V W'OM \\ Wauuvmunca Tkwik, y((,. 

CKNTUAI. AUSTIUMA, Fko<J 'ro'l'KM 





Federal Handbook 



W UEKKMONY OE WrTCIIKTTY (OUIH I OTEM- AUCrNTA 'I'UIIJK. 



63 



15. PkKI'OII.MANCE of TkI'I'JC'II J N N a ( O.N Y ok S.NAKK 'I'oi'KAI UilAISUN.NA 'Ikihk, I.akk 

'J'Ih* bofu* IS |>iiss<‘(j tlironj^ii the skin of tlit* n^lii arm. 




Fi(.- ir>. — -1. '<T 0 .\>: CuuiiiM.A. W'uudea CiiLiiiMrA. :j. Lowi u Jaw 

WIi[f TeE'IIL, E^LD EOU (UiA\I-N(.. 4. (_)PO^'^E-\I Jaw JiAtlED lu iuiem 

A < WEAVING rooi . 



Fi.;, IT.— OiuKcrs OK _MA(ar-.|. L’. V.vKiors Kou.ms ,,t 1 -,,intin.; B.im,- isi* 

Sticks, li. /. s. Xki kli.Ts eo.vT.M.si.sc Haxk < i t xro.m vdkvd.Uxn '» Bi'K’i 
A Dku) HAsn.umi h mbeatks n. indh .uk m-i-k.)X( kino uanaikk— Ki rn.u'Trihk' 
in. Dkaii Man .Ar.m Bonk, I '-ed on .Avknoim; Karkdition II, T[kovin'\ uorv 
D l'RINO f lOHT BV THK .V.VIIVF.S ox THh HeRRKRT Kl\ f.R, gi EF.NM. INI,. 






Fk;. 18.- - Mkdk'i m-: Man i-:\'i'ha(’TINci Fvn. T\rA(5i(' v'kom a PATir:xT — Kakadu NnuriiKKN 'I'KuurroKv 




'aimimunc a man’s ^ni:ir “Douuii:” in ]\1 acik' -- Kakadu Tkiuk, Xoui'ii I'ux 'I'l' uuii oin . 





AiiORlGIXALS OF ArsTRALTA. 


67 



■MlVIUSllV 'IVHJAM,) VI) Vll I\IVllJtVA\— A M)1\I 'IVni.lU V DMnnil (IHIISVI) IIDIIIJ, IIXI.W 











Fi(.. -J 


Fl AKLl) AM) FlIlPlMD l*K'Kb. CkMHAI AU'^IKALIA. 




















Fkdkkai. HAXj)[;(M)K. 








(’Kk 1<,M()NV nl 




1 liLMON V or 



ARORmiXAL'^ OF Australia. 75 


(FiiX. 17). It is filled with magu:. The body is l^uried in the i^round in 
,\ sitting: position with the kii-ies doubled up against tlie chin, the earth being 
piled up to make a low mound with a depression on one side to allow of ingress 
and egress of the spirit. The camp is burnt down and in the case of a woman 
everything is destroyed. Xo person may mention the deceased’s n ime during 
the period of mourning : if any one does, the spirit hears, thinks they are 
not mourning properly and is angry. Xo elder brother, father, mother, 
elder sister, father’s sister, wife’s mother, wife’s mother’s brother, father’s 
lu’other. motlier’s sister, husband’s mother, or husband’s mother’s brother 
may ever mention the name. In the case of a man, those who might legally 
be his sons-in-law neither mention the name, attend the funeral, nor take 
pirt in the ceremonies, but they must cut their shoulders. The actual 
widow or widows paint themselves with pipe-clay, and are called Inpirta, 
wdiich means the whitened one.” To remove the silence ban a widow 
gathers seed, places it in a vessel, summons the other women a]id with them 
goes to the centre of the encampment, where they all sit down and wail. 
The sons and younger brothers appro tch. take the ve'^sel in them hands. 
a!id shout wah, wah.” the widow joining iu. The vessel, after being 
held close to the widow’s face, is taken aw^ty hy the men, wlio strike their 
shields on the ground in front of the widow, who mty now speak. The 
ceremonv shows that she is about to resume her ordinary life. Later on 
she will become the wife of one of the younger brothers. At least a yetr 
after death the ceremony of Urpmilchuna — trampling the twigs on the 
grave ” — is performed. The widow smears herself over with pipe-(hav and, 
wearing a chaplet made of clusters of small bones that hing down over her 
f<ice, accompanies the other men and women first to her late husband’s 
camp and then to the grave, which they appro ich yelling, so as to drive the 
spirit ahead and into the ground. After much cutting and wailing, the 
cliaplet is broken and bur>ed in the grave, by the side of which the wudow 
nibs the pipo-clay off and her mourning is over. The spirit sees that it 
has been properly mourned for and returns to its ancestral liome, where 
it lives until it underg<.)es reincarnation. 

In the Warramunga, the body is placed on a platform of boughs in a 
tree (Fig. 21). When the bones are clean they are all raked out, the skull 
is smashed and. with tlie exception of one arm bone, they are buried in an 
ant hill. The arm bone is brought into camp and handed over to a 
mother of the dead person. Finally it is broken in two at the close of 
a ceremony connected with the tote^u of the deceased and buried in the 
ground. 

In the Boiilia district in Queensland, tlie body is buried in the ground, 
placed lengthwise on its back. Logs are laid on it. tlie earth tilled in. and a 
small circular mound, 3 or 4 feet higli. of logs, earth, stones and leafy branches 
is luiilt : the ground around being cleared. The men <ind woiinai cut them- 
st4ve3 and, on return to camp, plaster tlieir heads over with pipe-clay and 
paint the upper part of their bodies. 

In the 5Iara, Biubinga, and other tribes on the west =iule of the Gulf of 
Carpentaria, the body is first of all placed ui a tree When clean, the bones 
are brouglit into camp .iud placed in a coffin made of a hollow log, onirmented 
with a design emiilematic of the totem of the deceased. This is then 
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deposited by the ^ide of a illy pool and is '.uppused to make th^^ lilies 
la these, and iiiauy otlier tiibes. the flesh of a dead peisou is eaten ; i'l 
most cases, probably by certain lelatives. 

On Melville and B.itliUist Islands the body is buiienl in the ;^round 
At a later period, grave posts, to the number of twelve or more, iiie 
erected at intervals of time. The natives gather together and. after dancing 
round a fire at which they must singe tliPinselves, tliey rush to the gravo, 
throwing their speais <ihead to drive the spirit on and down into the ground. 
Then they perform daiK^es around the grave posts, in which men. women and 
children take part, after which the spirit is supposed to leriiain quiet. 

In e\ery (-ase there aie certain individmils who must namt themselves 
so as to be piomineiit, the idea evidently being that the spnit will see them 
and recognise that it has been propeily mourned for. In most cases al>t) 
the women, such as widows and sisters of the dead man, are not allowed 
to speak foi a (‘Hit.riii period after the death. 

9. Weapons and Implements. 

(a) Stone Implements. 

In 18 bL 3 Ir. It. Etheridge published the outline of a classification ol 
stone implement-."' and during iccent years ;\Ir. A. S. Kenyon lias verv 
largelv extended the seoj^e of the work.j It is not too much to sav tliat 
at the present time we r,tn pamllcl <imongst Australian stone wea2:ion3 all 
the tvpes km.avn in Euiope under' tlie names Cheilean, Morrstierian, Aurig- 
nar-LOL et<-. We also liave tire great advantage that we can still, in sonn* 
of the far back parts, ihough veiy rarely now, see the mttives making and 
using their .-traie mq^ieinent,- The terms Eolithic. Paleolithic, and Xeolitldc, 
do not ap[fly in AustialM a> indi<‘citing eitlier time peiiods or leveh of cultme 
Xatives. not onlv in diffeient jia.Tts of Australia, but in tlie saiur* part, wil 
use rMaiteiiipoi c tuM)U-ly im[>lem(*uts that, if they were found in prehi-toLK* 
deposits, won’d be ie;^r,nded as belonging to difl’eienr -tuges of cultme 
Everything i-. in 1 be mmn. a m<itter of tlie uiateiidl available. If the 
native jives in (ju.otzire eountiy. he makr^s rliipped or flaked implement- 
some eoaJ'-ely nauiufactured foi tenrpoiary use, otlieis eaiefullv and ofre’ 
beuutifiillv -iiaped. If he lives whe](* lie rail get dioiite. then he mind' 
las tools : .Mid. if Ire Jive- wheie he can gel material suitable both fo] grindiii' 
and llakirig. then he makes tools which if found " fossil *' would be e.dbsi 
eitliei P.deolithic oi Xeolitlde : the rougher ones, indeed would be e.dle'’ 
Eolitliie or ie]e<’ted a-- uondiumau by thos(‘ who have never' se.'ti a native 
using a pelilile tliat he lias ver\' loughlv flaked to serve some tempomn 
purpose. Wlien they are in eamp. for example, performing tlieii' ceiemonie-. 
some of w hieh leijiric the rutting of a vein, a man will srmplv takr^ fron. 
tlie gr'Oiind an\ pebble that lies handy, and with amulier will -tiike ofi bttle 
fl.ikes until he seeine^ one with a -Iru'p edge and with this will cut his verri 
open. If at the pie-ent rlay a EuKpean arclireologist were to searcli aunoimst 
the brlongings of. say. a Wau.imuuga man in Central Australia, he would, 
unless prepared for it, \)e astonisiie<i to find that tlie native possesse<l, and 
contimiallv used, a ground stone axe a Hiked or yieihaps cliipped a, ml Haked 

* Ktiiyou aiititsniUij^. Proc. li s. \ ii i , I'tdi. pt, 2 p pji 
t n. J.thernluM'IJr. i'jor. Linn. ^or.. X s W . \ ol. \J J't. .‘1 ls(u p. -,57 
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axe or pick, a Haked knite, kafted with resin or with resin and wood, and, at 
the same time, chipped stones quite as rude as, and indeed indistinguishable 
from, those of the old Tasmanians. It is this constant mixture of imple- 
ments. usually regarded as belonging to difierent levels of culture, that 
forms the most striking featuie of the present stone age in Australia. The 
natui-e and form of the implements is not a question of the stage of culture, 
but depends primarily upon tlie mateiial available. 

Without going into detail it may be said that the stone implements of 
the natives may be divided into three groups. 

(1) Cutting Implements. 

(а) Cutting edge produced by Taking or chipping, or both. 

(б) Cutting edge produced by grinding. 

These include axes, knives, adzes, and spear heads. On the one hand, 
they vary in form from the crudest chip or pebble, roughly Taked on one side 
so as to form an axe, to the delicate, leaf-like, Jasper spear heads, indistin- 
guishable from those made by the most highly cultured Xeolithic people 
in Europe. On the other, they may be roughly chipped pebbles or blocks 
of stone, Just showing the faintest trace of grinding, or they may be beautifully 
ground and polished with a keen shaip-cutting edge. It is, however, only 
in very exceptional cases that the whole surface is ground. In some cases 
they may be held in the hand and show a well marked *' finger grip,” but 
in others they may be hafted with the aid of resin and wood in various ways 
too detailed to describe here (Figs. 22. 23, 21, 2o). 

(2) Grinding Implements. 

These may take the form of large kerns or mills, the nether stone being 
formed of a slab of sandstone hollowed out, often on both sides, with con- 
tinuous grinding until the central crust becomes so thin that it breaks through : 
in some cases, as for the piu'pose of grinding ochre, any fiat stone may be 
used (Fig. 26). 

(3) Founding Implements. 

These take the form of lower stones or pestles, always with a pounding 
or husking hole, and of upper stones used as hammers. 

In addition to these main groups we may add another — 

(4) Miscellaneous. 

These includes such objects as phr}'ing stones, ^inker> attached to 
nets, etc. 


(b) Weapons and Implements other than Stone Ones. 

It would be futile to attempt moie tlum the merest sketch of a description 
of these. They can be seen in the museum collections and attention is 
drawn here only to ceitain characteristic implements and features concerned 
with them. Tlie most characteristic weapon is the boomerang, which does 
not appear to have been known to the Tasmanians. There are various 
forms of the implement, some, large and heavy, being used for fighting at close 
quart eis, others for fighting and throwing at game, and others, often called 
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play boouieiaiigs, that possess the charaoteristic feature of retiiiiiing to a 
shilled thrower. There is a remarkable resemblance in the general form 
between a boomerang and the long, thin, curved leaf of many Eucalyptus. 
The missile always consists of a flattened curved blade, usually flat on one 
side and slightly convex on the other. The property of returning appears 
to be associated with a very slight twist, the weapon rotating during its 
passage through the air. A skilful thrower can make one descri}>e first a 
large circle and then one or two smaller ones before it falls at liis fe^^t. It 
must be remembered, however, that the returu boomerang is only met with 
in very restricted areas in Australia. In manv. the curve is a wide open one. 
but there are all grades between a very slight cui-ve and one in which the 
blade is divided into two parts almost at right angles to oiae anotlier. In 
some cases, one end of a boomerang is fashioned to serve as a handle. 
Starting witli an ordinary round, straight, throwing stick, a series can be 
traced leading up through a curved throwing stick, circular in section, to one 
elliptical in section, then on to a throwing stick slightly flattened and so 
to tire ordinary curved boomerang with one side flat, the other slightly 
convex. From this tvpical weapon we can branch off along three lines, 
cue leading to the highly specialized *' return ” boomerang, a second 
to a boomerang with one end slightly enlarged, and so on to the curved 
clubdike missile ccdled '“lil-lil” and to the "beaked boomerang,” while 
a third hue leads through one of ordinary size, witli one end fashioned to 
term a handle, on to the unwieldy so-called ‘‘ sword ” met with in Queens- 
land. 

There are endless varieties of clubs and spears, all made of wood. with, in 
the case of the latter, barbs or blades of wood, bone, or stone. Most of them 
have a concavity at the handle end, into wliich fits the knob of a spear- 
thrower, but both the very light cane ones, with simple sharp wooden points, 
and the great javelins of the Melville Islanders, are thrown by the hand. 
The spear-thrower is a very characteristic Australian weapon. It may be only 
a rounded stick with a knob of resin at one end, 2 or 3 feet long, or it luav be 
loaf-shaped and either flat or decidedly concave, and used for other 
purposes as well as throwing. The Arunta thrower has a small wooden 
knob at one end, tied on with sinew, and at the handle end a lump of resin, 
into which is fixed a sharp, cutting flint. During ceremonies, it serves to 
hold a supply of blood, down and ochre ; at other times it serves as an 
adze, gouge or chisel. Altogether it forms one of the most useful 
implements that the native has. 

Some of the most ingenious and useful implements are wooden troughs 
or pitcliis and baskets that are u^ed for carrying food and w<iter. The 
f(wmer are fashioned out of solid logs cut from gum trees, or. wlmu sucli is 
available, from soft wood, such as that of the })oan tree. The p(‘rfect 
symmetry and sliape of the hardwood troughs and the regulaiitv with which 
the concave lines, made by the cutting flint, run paraHel to \jue another 
along the length of the trough is wonderful. Tlie simpler baskets may be 
made out of palm or pandanus leaves, or sln^aLhing stalks ingeniouslv Added 
over. Others are made from sheets of stiingyhark, stripped from a gum tree 
during the wet season. Others, again, are made of plaited grass or of strirm, 
so closely netted that the bags will liold fluid. The most remarkable baskets 
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are undoubtedly those made from split cane, with the two lower ends pointed 
and upturned. The symmetry of these, which are only made in Queensland, 
is extraordinary. 

Shields vary much (Fig. 27). They may be made of soft or hard wood 
and the handle carved out of the solid or inseited separatelv. For the most 
part they aie broad, but. in the south-east of the continent, a narrow one was 
used to ward off the blows of clubs. The surface of the shield lends itself to 
decoration. Sometimes this takes the form of incised patterns, but. more 
often, apart fj'om the concave bnes made by the flint, the design is due to 
pigment. Attention may be drawn to the massive shields with bold design, 
found only in parts of Queensland. 

The native is veiy clever in miking string, for which purpose he uses 
human hair, fur of different animals, shredded leaves, such as those of the 
pandaiuis. or baik of diSerent trees. He may simply use one hand to serve 
the matetial and the other to rub it on his thigh, or he mav emplov a verv 
simple spindle. So admirably is the string made, that, at a casual glance, 
it appears just tlie same as a white man’s, but it can be distinguished bv the 
fact that native twine is seldom more than two-ply. while the white man’s 
is seldom less tlun three. It is used for various purposes, the most important 
being, perhaps, the making of nets and bags. Some of the larger fishing nets 
measure 70 feet in length by 7 in width. 

Clothing and ornament vary very much in different tribes. In the south- 
east and west of the continent kangrroo skins are used, sewn together and 
often decorated with coloured patterns on the inside (the fur being on the 
outside) to foim very efficient rugs. In the central and northern parts, the 
only clothing consists of a more or less efficient apron, usually like a great 
tassel suspended from a waist girdle. In the very centre it degenerates in 
size and mav. on the men. be more an ornament than a coverin'^ It is 
remarkable that the central natives have not invented clothing, because 
kangaroos are often abundant and the nights in winter are bitterly cold. 
On Melville and Bathurst Islands the women wear an efficient apron made 
of paper bark, the men are stark naked. Ornaments in the form of head 
bands of flattened-out or netted strands of string, tufts of white cockatoo 
feathers, emu feathers, or waist girdles of gaily coloured parakeet feathers 
are often worn, and, speaking generally, it may be said that it is the men and 
not the women who usually decorate themselves. 

10. Decorative Art. 

The decorative art of Australian natives, so far as their weapons and 
implements c re concerned, is g^uier. llyremarL ble for the almost entiie absence 
of design suggested by natural objects. In south-eastern Australia we meet 
with shields, etc., ornamented with conventionalized animal drawings, but 
they are so iiucommon as to attract attention at once. In liis rock and 
bark drawings the native will depict animals and plants, but, for the most 
part, the ornamentation of implements and s<icred objects alike consists of 
conventional designs. The Australian aboriginal appears to have been but 
little influenced, aitistically, by his natural surroundings. Owing to lack 
of material, he is restricted to a few colours. Red ochre tliat can be mixed 
with pipe-clay to produce varying shades, yellow ochre and charcoal are his 
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three mainstciys. Here and there he may have something like wad.*’ an 
oxide of man 2 janese. that gives a pearl-grey lm^Iulu' when powdered. It is 
very doubt fui if blue is ever used by the Australian in his native state, though 
he soon adopts it in contact with wliite men. 

A verv '^taking feature of hi^ decorative art is the use that he makes of 
down derived either from birds or from the iuvolucral hairs of ditferent plant> 
He mixes it with red ochre or pipe-clay, never, curiously, with yellow. "With 
the aid of such materials he produces simple, bold designs of circles, spirals, 
and symmetiically curved lines, showing an appreciation of strong contrasts, 
such as are offer-ed by black or red circles, spiral and curved bands out lined 
by white dots. So far as the nature of the designs is concerned- we can 
divide them into three series — zooniorphs. phytomorphs. and geometrical. 
From another point of view, they may be divided into two series — first, what 
we may call ordinary, and. secondly, sacred designs. We will deal with them 
under these two aspects. 


(a) Ordinary Designs. 

In regard to the method of production of these, there are three weli- 
luarked types. 

(1) Incision b/y uteans of n Sharp Stone, Toollt, Bone, or Shell. 

The simplest ornamentations have the form of finer or coarser groovings 
that run parallel to the length of implements, such as pitchis, shields, and 
boomerangs. These do not necessarily give lise to a pattern. In olden days 
the tribes on the iMuiiav Eiver and in various pairs of the coastal districts 
of New South Wale^ and V ictoria made very elaboiate shields with incised 
design-^ representing animals. Their spear-throwers were ornamented in the 
same wa,y. Very chri.racteristic, indeed, is the zig-zag incised pattern ou 
Western Australian shields <ind spear throwers (Fig. 28). In some case^ 
concentric squares are cut on weapons and cori'oboiee tablets. In some 
parts of Australia, more es[)e{;ially in New South Wales, trees near to a 
grave were ornamented on one side or all round, for inanv feet from tht‘ 
nrouiid. vitb deeply cut designs, some rh wlacli ma.y, perhaps, be toterni* m 
-Ltxniiicanefr^. OcfMsioually incised dL‘<t\\ings <Lie unu_b_‘ on rocks, as in tire ca^e 
of the huge diawing'> of animds described by ^[v. Ktlieiidge on tlie coast 
near Sydney. 

(2) Bur nine] the Surface }riih f( Fire-stick. 

This is not a frequent form of oiuameutatioii. and is (julv u>ed ui the 
<-ase of ” pointing sticks." In tire central area it is very characteristic of 
thc>e. It take^ the form of a seiies of spiral lines, ciicles, notches, or dots. 

(3) Faintuifj a Surface n:ith Pigment. 

Tills is by far the most coiiiinon method of oriLimentation, and mav 
1)0 tre.ited under three Insids — (a) drawings on weapons and implements 
(h) drawings ou human hodles. and (c) drawings on the ground, roeks aud 
b<u'k. 

{a) In many cases it is customary to coat almost every weapon with ochre 
ill some Cases, weapons, such as ])Oornerangs, shields, spears, dilh’-hai/s 
knives, and fighting clubs have special designs. It would be tedious to go 
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iato detail and the reader is referred to the works of Etheridge, Roth. 
Stirling, Spencer and Gillen. Brough Smyth, and othf^rs. Attention may. 
however, be drawn to the zig-zag designs of Western Australia, to the bold 
decorative schemes on the large Queensland s.liields. to the carefully diawn 
designs on Queensland dilly-bags, where convent ionil designs are sometimes 
associated with zoomoiphs, and also to the very characteristic and elective 
designs on the spears, throwing sticks, grave posts and, more especially, the 
Urge bark baskets of the Melville and Bathurst Islanders. The ’atter are 
diiferent from any on tlie mainland. The various designs indicate considerable 
variations in artistic skill, but tlrey all show that the native has a very distinct 
feeling for decorative effect. 

{b) The drawings on human bodies are done in red and yellow ochre, 
pipe-clav, charcoal. In some cases the designs are niprely what the native^ 
call '' play-about.'’ but the more important are associated with the perform- 
ance of (oiroborees. In almost all cases tliese are purely couverrtioual 
designs of circles and lines that often follow the contour of the body. Each 
corrolroree has its own design (Figs. II and 12). 

(c) The drawiirgs on rocks aird bark are some of the most niterestiiig 
and varv mucli. They may be zooruorphic. phytonrorphic. or purely con- 
verrtroird designs, siicli, fnr example, as those hour Central Australia described 
bv Dr. Stirling, though the first two are mon* (ommon tlian the third. 
In one of the zoomorphic ones, the spectator r^^ supposed to be looking 
upwards from l)eneath an emu that is sitting on its eggs ; in others we have 
drawitrgs of wild dogs, kangaroos, and various aninrils: in others, of cycad 
fronds, while others are purelv conventional, corrsistiug of concentiie ciicle< 
of lines atrd dots. The red hand,’’ about which so much liis been written, 
has no special sigaiticarice. It is met with everywhere and is made by 
placing the hind oti a rock or Ijark surface, and then silhouetting it by means 
of blowing red ochre on to the rock around it. Sometimes pipe-clay oi 
(‘harcoal is used, in whieh case we get. respectively, a white or blaek liand 
but in no case. red. white, or black, has it any more significance thanth*^ 
outline of a fern made by a child squirting iitk over the leaves. In some 
cases, and more especially on the iiuithern coastline, fairly elaborate drawings 
of animals and mythical obj’eets ate made on rocks or sheets of bark. The 
walls of rock shelteis are t'overed over with often very suggestive, though 
crude, representations of the atiimals the intives feed upon — (‘tocodiles. 
lizards, snakes, fishes, etc. — and sometimes also with quaint drawings of 
gnomes that inhabit the mangrove swamps and rocky ranges. By far the 
most ela])orate rock paintings, however, are those first de.scribed by Grey, 
and later by Brockman, in the Kimberley district. They are, apparently, 
made by natives, but. in regard to the 2 >rcsence of clothes, etc., clearly show^ 
outside inffucuce 


(b) Sacred Designs. 

In manv cases, at first sight, these ate not distingui'ihable from 
some of those already described, in fact, so far as conventional 
diiiwings vsuch as concent lic circles are (‘oncenied. as much depends 
on tlie location of the drawing as on its iiatuie. In one spot a drawing 
will be sacred, in another it will not. but, wdiilst this is so, yet, on the 
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whole, the sacred designs are well defined. Tiiev are known in 

the central and nortliern tribes, amongst whom they are very well developed. 
In the Arunta, for example, every totem group has its llkiifin. or totem 
design, which the men of the totem group may paint on themselves. In 
addition to th^s, right through the tribes, every separate totemic ceremony 
has a special design painted on the bodies of the performers, consisting of 
lines of red and white down that often closely cover the whole of the upper 
half of the body and face and extend upwaid^ on to an elabouite headdress 
(Fig. 29). In every instance, the down is fixed on the body by blood drawn 
from the performers. The illustrations will give an idea of what these 
designs are like. In addition to them, some totemic groups have special 
designs drawn on rocks at places where churinga are stored ami ceremonies 
performed. Xo women go there. Others have ground drawings of a verv 
elaborate kind tliat can be best exemplified bv the WoHunqua snake totem 
in the AVarramunga tribe. Two of these will suffice. In one the sandv 
soil was smoothed down with water to make a firm fiat surface, over which 
a coating of yellow ochre was spread. On this, five seiios of concentric 
circles were di’awii, representing trees and water holes at the home of the 
Wollimqua. An 18-ft. long, sinuous band represented the snake itself, 
and footmarks by the side indicated those of an old man, its mate. The 
rest of the design c<'msi:;t(r-d of wldte spots of pipe-chiv that lUitirelv 
surrounded the ])lack bauds. The main features were laid down by one 
old man, who drew the circles and sinuous line, using two of his fingers as 
a brush, witlmut any ULechtnical aid. This dona, he retired, mid tlu^ 
dr.Aving was completed bv younger men (Fig. 30). In the otlier, a 
mound, 15 feet long and 18 inches liigh. was made. It was covered with 
dots of pipe-clay that siUTouiided and outlined a sinuous band of red ochre 
along each side, representing the snake. Giound designs simihir in signi- 
ficance. a^'^ociated with sacied ceremonies, now exist, or once did uinmit^st 
many tubes on the eastern coast. 

Some of the moie ela]>orate designs are those on objects worn or carried 
by men performing sacred ceremonies. One such special object iiray be 
described, partly because it represents one of the most elaboiate. and parti v 
because the significance of its ditfereirt constituents gives a gt»od idea of one 
side of the native mind. It is called a AVaninga. and is, or w<is, used in 
tribes round Lake Eyie. such as the Urabuuna, and also in the southern 
Arunta First of all. it is impoitant to note that a AAAninga ns^d in a kan^^aroo 
ceremony, for example, represents a kangaroo, wliile a similar one used in a 
lain ceremony repiesents rain and things associated with it. To take a 
rain one : A strong spear. 10 feet long, forms a central sliaft ; at right angles 
to its length and at a distance of 2 feet from either end, are two sticks, each 
3 feet long. Between the two, running parallel to tlio length of tire spear, 
lines of liuman hair string are tightly strung. Each line takes a tirrn round 
the transverse bar at either end, then slants away to the spe<ar, turns round 
this and tlien runs back to the bar, until the whole spriee between the bars 
IS filled with close set bands of string with a triangular-sliaped patch at eacli 
end, A liand. li inches wide, running round about the same distance within 


• As cnl.Mir form> a. \ery impoitant flomont in thu'SL* it 
words A ttilourcl plito or sijme ot them, now in the 
Northern Tribes of Central Australia,” p. 722. 


i^ impos-ible to describe them aileqnately In 
^Nationil Museum, Melbourne, is given in 
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the iiLirirui. luadt* uf upossuin fur stiiiig. whitened with pipe-clav, the 

same widrii of stim:^ (jii tfie inside of it being red-ochered. Tufts of the 
red^barred tail fealheis of the Ijlack eockatoo are tied to the tip of the spear 
and the ends of the b<us A numljer of bands of white down run in parallel 
lines arruss the strini^s. The man carrving the Waninga wears wood- 
pal lints on his laMd. smeared lu blood. The red string rej^resents thundei ; 
the white band, lightning : the ordinary black string, rain falling ; the 
wliite down, clouds. Black eoekat(')o feathers are used because the call of 
these biids is alwav^ Taken as an indication that there is a waterhole near. 
The led of the feathers end the blood-smeared wood parings represent the 
masse.> of diitv brown frutli that float on flood waters. This Waninga is 
used during rain-making ceienionies. and serves not only as a good example 
of decorative art. but of the exercise of sympathetic magic. 
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CHAPTER HI. 

THE PHYSICAL AND GENERAL GEOGRAPHY OF AUSTRALIA. 


Bj B.Sc.. B E., B.A., F.G.S.. if* tho 

ConnttonirmltJi Bureau oj Meitoroloq'B'"' 

SYXOLSIS. 


1. Gexera^l .SriiEoruRE. 

(>f] Reop'ivvl ( <e*'<;r vphy. 

2. The Eastern T'ordtelera. 

('H The Queen^laxu ili<.HLAXb>. 
‘hj The SOEIH-EA^iLllX HIl.HLAADs 
ix Xew .Socth Waee". 

/ The \Trrt_>RiAX Curdillera and 
ri^ Cn\sr Plains. 
e/i Tasmvma. 

Thl Fowl iND J5 elt of Al>trali\. 

4 The ^[lrray-Darlin'g Lowlands. 

('0 P'rjBAR-WACxGA PeN'ERLAIX. 

(6; The W'esterx Plains and the 

PaVEElNA. 

(r) The Ancient Mcrrav Estuary. 

.3. The Great Akiesian Basin. 

( n ) The Eastern ok Pastoral 
Art rs [ an Basin . 

(6) The Lake Eyre or Desert 
Artesian Basin. 


<3. 'J'llE 'StJUIH Au-jIRALIAN IIKtULANDS 
AND thl AsSij(_iAiLD TroUGH 
Faults. 
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1. Tjie Xurthern Territory 
Lowlands. 

ii. The Northern Territory 

UPLAND". 

lu The Norj'H-we"T Be(;ion. 
(6) The (Jentral or Desert Table- 
land. 

i. The Desehii Proper. 

li. The Mae Donnell R\n(,es. 

iii. The Gold-iields Region. 

{<:) The S<.>UTH-WEsr Temperate 
Rei.ion. 

1. The Eastern Pastoral 
Belt. 

ii. The Central Wheat Belt. 

iii. The Souih-west Timber 

Re<hon. 

8. Bibliography. 


1. — General Structure. 

Austnilu, the tn.iliest coutiiieHt, Hps to the south-east of the ehief laud- 
mass of the globe coiivtuiicutiy known .is the Old World. Connected 
thereto hy the partly .submerged but liigli mountain ranges constituting 
the East Indian Arc]ii})clago it offers the strongest (‘ontrast to the latter in 
outline. In place of sporades of long narrow islands Australia presents 
perhaps the most unbroken outline of all the continents, and is certainly 
cue of the lowest in elev.ition. 

Doth the-^c features are probably due to one factor — the presence of a 
huge dense nnnioving block in the e. nth's crust in the form of the West 
Australian lioist. Against thia comparatively low. re'^istant area the folding 
forces affecting the earth’s crust have again and again ad v, meed the crustal 
apples to which most elevated l.uid is <Iue. Xor is it improbable that the 
m.issif itself in reacliing cquilibriinu li.ts exerted an outward puckering 

* By kind [>eimi"Sion of the JAdt'LMtt - or th‘j ClAi.ntdtjii IT 'is l mv.T'-ity ot Oxfoid. the writ t 
has al>iia:R d thi.', a- < ouJit fioiu hi^ aitu ia in tin " Oxloid survey ur tic Biitislr Empire " o* 

L'* publolu d by that body. Mr. Taylor iiiSd tin pcj'-ition oi Senior OeoloLret in Ciptaiii s. oft’- 
]>'cpHditiun 

liitlm ib—n -' ot Mr. OrnHth lavlor iii EnsLiu I, tnis ehapter has been revised oy Mr. D. .1 M iTouv 
M Sc. B.G s . Geolu'^ical bin\ey of Victor la 
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force on the less solid sediments to the east. To this may be attributed the 
dominating direction of the north and north-west folds which occur in 
Australia, and which tend to lie in concentric lines about a centre near Cape 
Leeuwin* (see Plate Y. in Chap. YIL, The Geologu of the Comoioaicealth). 
But, on the whole. Australia has been remarkably free from great 
folding forces in later geological times. Ordinary normal erosion by 
rivers and wind has been at work and has succeeded in wearing the greater 
portion of Australia to a uniform height of some 1,000-1,500 feet above 
sea level. 

Broadly speaking, there are no large areas of Tertiary deposits in 
Australia except the ancient Murray estuary. Since Cretaceous times there 
can haA'e been no very important alterations in the surface of Australia as 
we know it. though undoubtedly as regards outline it then extended verv 
much further to the south-east and east than at present. 

In position it is more isolated than any other large land mass excepting 
Antarctica. Taking as a standard of length the distance from London 
to Algiers (about 1,000 miles), the journey from Perth to Colombo is more 
than three times this unit ; and the same huge distance lies between Hong 
Kong and Thursday Island in the north of Queensland. Indeed, Java is 
the only large civilized area which is within a thousand miles of any portion 
of Australia. 

But Australia itself is a country of vast distances. It is 1,600 miles 
from Perth to Adelaide, the capital of the next State ; while in Xew South 
Wales to reach its third town (Broken Hill) from the capital (Sydney) a 
railway journey of some 1,400 miles {via 5Ielbourne and Adelaide) is 
necessary. 

Australia, including Tasmania, has an area of 2,074,600 square miles 
approximately; and with the region of Papua (Britisli Xew Guinea) which is 
administered by Australia, the total rises to about 3,065,100. 

The arrangement of the elevated areas in Australia is in close concordance 
with the structural principles indicated previously. 

Broadly speaking, Australia consists of three well-defined and contrasted 
areas— an ancient western plateau of 1,000-1,500 feet in height, and two 
eastern belts. The more central of these is a meridional belt of low-lying, 
level-bedded deposits (of 5Iesozoic age chiefly), while the eastern portion 
is a cordillera forming a fair I v complete bulwark barring out the Pacific 
Ocean from the central plains. 


(a) Regional Geography. 

In Australia the political boundaries are pre-eminently artificial. With 
the exception of one or two natural lines of demarcation — -such as the River 
Murray — no natural inland features have been utilized. In these cir- 
cumstances it is felt to be preferable to consider the geography of Aus- 
tralia in terms of its chief natural regions, not in terms of the various 
States and Territories. Since the Commonwealth (with its unity of policy) 
was constituted, the various State railway systems are gradually being 
linked across the boundaries. For instance, note the delay in linking the 

* This aspect ot Au-tralian physioi;raphy is treated in a masterly fashion by Frotc>sor David in his 
presidential address to the Royal Society of New South Wales, I'Jll. This should certainly be 
consulted. 

C. 12154. 


6 
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Riveriiia to Meibourue. The^e have hotMi liitlierto perliaps the chiof 
ecoiioniic factors iii luaiutaiiiiiig State ditfereiices within the artiiicial 
boundaries determined by the Constitution. 

Altliough Australia is a continent characterized by the dow clianite in 
the nature of its surface, by monotony in the tlora and by vast unrform 
expanses of rolling grass land or more arid steppe, yet the i.irger States are 
so extensive that several types of environment ocuir therein and react 
each in its own way on the life and industries of the inliabit<ints. 

The regions adopted in this account are the following 

A. Eastern Cordiilcia fringing the Pticific and extending from Cape 

A ork to tlie \ ictoriaii Grampians and Tasmania. 

B. The Murray'Darling Baj,iin a region chietlv below 1.000 feet, and 

extending from Bourke to the mouth of the Murrav. 



C. The South Australian Highlands with their associated fault 

valleys, extending from Broken Hill to Port Lincoln. 

D. The Great Artesian Basin reaching from the Gulf of Carpentaria 

to Lake E\Te. 

E. file Great Plateau Region embracing the western half of the 

continent. 
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The political areas are built up as follows 


Political 


Natural Element 


Lowlands. 


Ili'jhlitids. 


Queensland . , 

(670,500 sq. miles) 
Xo\v ^South Wales, in- 
cluding Federal Capi- 
tal Territory 
(310,372 sq. miles) 
\’ictoria 

(87,884 sq. miles) 
rasmaiiia . . 

(20,215 sq. miles) 
South Australia 
(380,070 sq. mile?) 


Eastern section of Artesian 
Basin (D) 

Soiith-ea'^t portion of Artesian 
Basin (D) ; merging into 
the Miirrav-Barlmiz Basin 
fB) 

Southern portion of Murray- 
[larliusr Basin (B) 


Tiuugh -fa lilts to west of hich- 
jands (C). Western poitiuii 
of Artesian Basin (I>) 


Western Australia 
(975,920 sq. mile?) 

Northern Territory . The Gulf country (E) 
(523,620 ?q. miles) 


Fapua 

(90.540 sq. mile-) 


Northern section of Cordillera 
{^) 

Central section of Cordillera 

(A) 


Southern section of Ciuddlera 

(A) 

I-olited portion of Cordillera 
I A) 

Hmhlands of Flinders Kange. 
etc. (C). South-eastern por- 
tion ol Great Plateau 
lleuion (F) 

Wholly comprised in the Great 
Plateau Region (£) 

ARo piovisioiicdly cla-sed with 
the Great Plateau Reirion 

(i^) 

An i-olattMl noithern portion of 
the Cordillera (A) 


2. — The Eastern Cordillera. 

Perhaps the domiiiant feature ou most majis of Australia is the so-called 
Great Dividing Bange. Tliis belt of highland undoii])tedlv constitutes 
the divide between tlie coastal drainage and that flowing westward to Lake 
Eyre or the Murray Mouth. But if we examine it all closelv it is seen to be 
in no sense a range, but is for tlie most part a series of disconnecte<l elements 
of very diverse origin. 

In Queensland it is only an important feature where formed of basalt- 
flows of comparatively late date. Between these it is often a mere warp- 
ridge but a few hundred feet above the general level. 

In Xew South Wales in the north the Great Divide gets on solid ground 
for 100 miles, for here it runs along the great Xew England givinite massif. 
But the Liverpool Ranges — quite a late geological formation — deviate it 
to the west. Here the Divide deteriorates to a mere water parting (at 
Cassilis) between the Goulburn and Talbragar Rivers, where the cutting 
action of the Goull)urn has driven the Divide far to the west. The range ” 
is not 2,000 feet high hereabouts. 

The Divide returns along the southern rim of the Goullmrn Valley towards 
the coast, and then is carried southwards by a series of indefinite ranges, 
consisting here of basalt flows — there of recent folds ; and again, as at Cooma, 
with no apparent elevation at all. Hereabouts we notice that Lake George 
is perched right on the Divide ; while Merigan Creek flows right tlirougli 
the so-called Divide ! Xcar Cooma it enters on an extraordinary zig-zag 
path, which points to recent interruptions in the drainage. These zig-zags 
around the heads of the Snowy and Tambo Rivers are the results of important 
river captures. Finally, in Victoria, the great area of Pliocene basalt in 
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Oo 

the west of the State has cert<uuly tioocled pre-exi^tin;4 lowlands and valleys 
and converted portions of them into the niodern Divide. 

Lyinfj parallel to the modern Divide, and in the north considerably to 
the east of it. is another belt of litLililands almost coincident with the coastline. 
Tliese coast ran;:es are formed of an almost continuous series of granite masses 




Fig. 2. — -The Granite Areas of Eastern 
Australia, sho\\insf the airreement with 
the ancient pre- uplift divide. The 
probable arranseinent of early Tertiary 
drainage is indicated. 

which reach from Tasmania to Cape York. South of Queensland the modern 
basalt-capped Divide and the granitic iiuisses are mingled to a greater degree. 
This brord “ complex ’’ of highlands of varying origin forms a fairly well- 
marked lielt to which the name Eastern Cordillera is here applied. 

The following subdivisions of the Eastern Cordillera are eonvenient : — 

A. The Queensland Highlands. 

B. The South-eastern HighlamD, in Xew South Wales. 

C. The Victorian Cordillera and its Coast Plains. 

D. Tisniuiia. 

(a) The Queensland Highlands. 

General Phjjs'?or/rapJnj. -~ThU is a belt of country about 150 miles wide, 
extending fiom Cajie York to the Xew South AVales border. It possesses 
a fairly homogeneous structure. In the east, along the coast, extends a 


r ru. 3. — -The later \ olcanies of Aus- 
tralia, chietly late Tertiary basalts, 
showing their association with the 
piC'^ent divide. 
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belt of ancient granite ranges often pierced by deep gorges whence the 
coastal streams now reach the sea. Within this bulwark is a belt of later 
Palaeozoic rocks (Devonian to Permian) which have been cut into bv coastal 
rivers. Overlying these deposits on the west are later sediments of Meso- 
zoic age. They have been subjected to gentle warping accompanied by 
volcanic outbursts in Tertiary times. 

For some 1,200 miles the coast is flanked by the coral reefs of the Great 
Barrier. Its steep outer margin is some 30 to 75 miles from the coast. 
Within this wall (where each small living reef represents a battlement) is 



Fio. 4, — Section acro'ss Xorth Queensland (after Prof. Bavid). 

an inland sea averaging about 20 fathoms in depth. In these clear tropical 
waters are found the pearl-shell, turtle, and beche-de-mer, whose collection 
constitutes industries which centre at (^ooktown and Thursday Island, 

Settlement has not radiated from tlie capital of the State to such an 
extent in Queensland as elsewhere in Australia. Mining led to the gi'owth 
of coast towns such as Cooktown, Cairns, Townsville, and others in the far 
north. Short railways were pushed inland to reach the mines. The isolated 
sheep and cattle stations also made use of the railways, and the pastoral 
holdings soon increised in number and value. 

Tofvns and Indnstries . — -There are four importaiit railways crossing the 
Cordillera in Queensland. The most nortliern line from Cooktown leads 
inland to the mining fields near Laura. At Cairns the Barron liiver is cutting 
back a b0i)-feet gorge (into the edge of the fault scarp) which heads in 
the famous Barron Falls. Up tliis gorge winds the railway to the Chillagoe 
mines. The country has been found suitible for dairying, and now the 
railway is prolonged a hundred miles south-west to Charleston, so that it 
reiches tiie lower country west of the highlands. 

Inland from Townsville runs of the chief Queensland railways. This 
makes no use of the miin river valley, that of the Burdekin. for the latter 
traverses the coast range through an impassable gorge. The railway originally 
extended only to Charters Towers near the Upper Burdekin, but now 
reaches far inland almost to South Australia, and will perhaps link up with 
the projecte<l transi'ontinent il line to Port Darwin. Near Booroman it 
cro.sses the Main Divide, which is here barely noticeable though to the north 
basalt ranges form a striking feature. 
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Further south along the (*oast is the port of Muckay, oue of the most 
important sugar centres in Australia. It is connected hy excellent steamer 
service to the other ports, but no railway yet links it to the capital. Wedite^l 
in by the granite range to the west, it has a network of local railways bringinjJ 
cane to the central mills. 

Of far greater importance, however, is the area included in the basin of 
the Fitzroy River, which exhibits the same features of ancient stream 
capture from the western system as does the Burdekin. 

Far inland along the Tropic of Capricorn runs the railway from Rock- 
himpton. It crosses the low divide at Jericho, and at present ends at 
Longreach. A rich pastoral and mining region is served by this line. To 
the south-west of Rockhampton lies Mount i\Iorgau (25 miles), one of tlie 
best-known gold and copper mines ; and Dawson, destined perhaps to be one 
of the chief coal-fields of the southern hemisphere, is also in the Fitzrov 
valley. 

The same general features as those described for the northern part of 
Queeiislaiul characterise its southern portion. Sugar ports, such as Bunda- 
berg and Marvborough, also serve as outlets to mining districts such as 
Gvinpie and Kilkivan. A very fiourisliing area of basalt country known as 
the Darling Downs is devoted chiefly to agriculture. The railway from its 
chief town (Toowoomba) descends the scarp of the Downs and reaches the 
coal basin of Ipswich ; thence proceeding down the valley of the Brisbane 
River it reaches the capital of the State. 

Although a coast railway is projected from Brisbane for 960 miles north 
to Cairns, yet at present only the section from Brisbane to Rockhampton 
13 completed. This delay in linking to the capital is directly due to the 
presence of the granite ranges. Though now forming the coastline and 
preventing easy coinmunication, these were in Tertiary times flaukod on the 
east by a broad area of piedmont, which has now sunk beneath the Pacific. 
With this subsidence is correlated the growth of the coral reefs of the Great 
Barrier. 

(b) The South-eastern Highlands in New South Wales. 

General Physiograjphy . — The structure of the highland region of the 
Motliei* State difiers somewhat from that of Queensland, and considerably 
more is known of its physiograpliy. which may be summarized as 
follows 

There are three massifs of Palaeozoic rocks buttressed by granit^‘ bosses. 
In the north is the New England tableland (3,<)()0 feet to 5,000 feet), extending 
from Queensland to the Liverpool Ranges. Then there is a well-marked 
broad gap where the divide sinks to 2,<J00 feet from heights of 4,000 feet 
north and south. To this gap — due to the erosion of the tributaries of the 
Hunter in the soft coal measures — the name of the Hunter (or Cassilis) geocol 
has been given. 

In the centre of the highland belt is another plateau of about 3,000-4.000 
feet elevation extending from the volcanics of the Canobohis (near Orange) 
to the great Blue Mountain scarp beliind Sydney. It is bounded on the south 
by another ])ro:id gap — the Lake George geocol. 

* Ooorol 1- u word coined to expres^ a col or uap on so larjit a scalf that it intlu.-nce!* rainfall 
vegetation, and < ommunications. ‘ ’ ' 
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In tlie south is a pair of massifs exceeding 7,000 feet in the south-west 
separated from each other by the long narrow valley of the middle 
MiiTTumbidgee. 

But the most striking feature is the presence of the great coal-measure 
basin or geosyncline which centres at Sydney and extends north for 200 miles 
to the Liverpool Ranges, and south for 100 miles to Moruya. Two great 
beds of payable coal (the Newcastle and Greta seams) extend under a large 
portion of this area, like two black saucers whose eastern rim has been 
truncated bv the faulted sea coast. 



The effect of this geosyncline on the topography is not, however, so 
marked as . might have been expected. Not only the coal-measures (of 
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Permo-Carboniferous earlier and later deposits have participated 

in the far-reaching coastal movements ot Tertiary times. On the 
whole, we may describe the Cordillera region here as having a gentle slope 



Fig. 6. — Section across the south of Xew South Wales (after David) showing 
the horst of Kosciusko and the block-faulted peneplain. 


to the west and an abrupt edge on the east, some 2,00U feet high, whiclChas 
been truncated by coastal subsidences. These, however, occurred so long 
ago that coastal erosion has gnawed away tlie sharp faulted edges. 



Fig. 7. — Section from the Barrier Batiue to Sydney (after David) Nhowim; the 
Wt. Brown and Tobar peneplains separated by the alluvial s of the Darling River, and 
the warped peneplain of the Main Divide with the coal ba^^in lying to the east of it. 


IMoreover. where the rocks are softer — as in the basins of the Clarence and 
Hunter Rivers, and in the soft marine shales of Illawarra— a comparativelv 
wide coastal plain lias resulted from the ordinarv processes of erosion. 

Toicns Indui^tries . — In the north-east the eoastal plain, watered bv 

the Clarence. Riclunond. and Tweed, differs somewhat from tlie remainder 
of Xew South Wales. It is characterized by a ” soft-wood brusli/’’ a relic 
of a Malay flora preserved here liy suitable temperature and rainfall. Here 
also is grown all the sugar of the M(jther State. fo]“ it has been found too cold 
for the canes south of the Clarence Basin. (Irafton, Lismore, and IMnr- 
willumbah are devoted to sugar growing and dairying, and are linked together 
bv an isolated railway system of tlieir own. 

Thf‘ X ew England plateau is a resistant mass of PalaMizoic rocks (uplifted 
in late Tertiary times) whose eastern boundary appears to be determined 
largely by a series of ,gi’and fault-phines. Tlie streams flowing to the sea 
cascade several tliousand feet into deep narrow gorges, of which those at 
the head of the Maeleay will undoubtedly be renowned beautv-spots 
in the near future. Pastoral industries and mining form the chief occupa- 
tions of the people in Xew England, and here English fruits thrive well. 
Armidale is the eliief town, while Ttmterfield and RIen Innes lie further to 
the north on the railway which runs along the plateau-like divide. 
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The Hunter geocoi, draiued by the Goulburn and Hunter Rivers, is marked 
by a lower rainfall than any other portion of the State east of the Divide. 
^Accompanying this lack of moisture is a prevalence of some of the western 
flora (gidya trees, etc.), which is unknown elsewhere in the littoral province. 
The valley is very fertile in its lower portions, and grows great crops of lucerne 
and maize ; dairying is carried on also, but coal mining is the chief industry 
of the towns around Newcastle, while the upper portion (the Goulburn 
Valley) is occupied by sheep stations. 

The Blue Mountain area is tvpical of the topograph v of much of southern 
Xew South Wales. In place of steep ranges with broad valleys between, 
there are here rather broad undulating plateaux dissected by narrow deep 
gorges and bounded by fault scarps or huge monocliual folds. The block 
diagram explains the origin of the wonderful Blue ^lountain valleys. The 
rivers cut down their beds as the monocline rose in their path : in the upper 



portions the structure of the rocks was weak and as soon as the hard surface- 
layer (black) was cut away, the soft shales below were readily removed, 
and so a broad valley resulted. At the monocline slope, however, the rivei 
is .still sawing its way through the hard sandstone ; and so these gi’eat valleys 
contract to very narrow bottle-necks,’’ wdiere the rivers emerge on the 
coastal plain. The Nepean Gorge is due to the river keeping its old path 
in spite of the fold which slowly rose across part of its bed. The Blue 
Mountain plateau is some 80 miles in diameter, with an elevation of 2,000- 
-4.000 feet. To the north is a barren expanse of Trias sandstone intersected 
bv the Capertee River and its tributaries. To the west it is capped by the 
ancient volcanic cones of the Canobolas Mountains. On the south-east it 
is drained by the tributaries of the Hawkesbury River. 

The Physiography oj the Sydney District . — Sailing along the coast northward 
to Svdnev one sees a long and almost precipitous scarp behind the narrow 
coastal plain of Illawarra. This scarp, which is aliout 1,000 feet high, is the 
truncated edge of a sandstone plateau and is not a ridge in any sense of the 
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word. North of Ball! the scarp is coiaeilenc with the coast, and the in- 
hospitible cliffs immediately south of Sydioy are built of this Trias sand- 
stoue. Northward the same features are found, until the lower coastline 
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The most striking features, however, are the beautiful drowued river 
valleys. Sydney Harbor is the type example, and is renowned all over the 
world. It is especially valuable as a harbor, because no large river drains 
into it; hence there is no silting. Quite probably the Cox Kiver once 
drained into the harbor, but owing to the drastic changes in the drainage 
in late Tertiary times, a river (the Xepean) running at the foot of the mono- 
cline (Fig. 9) has captured all the streams. Before dealing further 
with the monocline let us glance at the rivers near Sydney. 

Notice the manner in which the four rivers south of Sydney flow directly 
away from the cotst. These are the Cataract, Cordeaux, Wingeecarribee, 
and Kangaroo Kivers. They rise on the coast and flow due west in ancient 
broad valleys for many miles. Tins implies a long-continued period of 
normal erosion, and obviously when these valleys were formed there could 
not have been coastal clitfs a thousand feet high immediately at their origin 
as at present. We are led to believe therefore that not far back in geological 
time there was an extensive area to the east of this divide — perhaps 100 or 
200 miles wide — which has lately subsided beneath the waves. 

There is not a single miin river in the Sydney region which behaves 
normillv. he., flows down the chief line of slope directly to the sea. The 
Upper Colo (or Capertee) is built up largely of streams which are directed 
upstream to the west. Some tributaries of the Cox River show the same 
feature. 

In addition to this huge subsidence there is an even more striking feature 
in the shape of the Blue Mountain monocline (Fig. 8) up which the western 
railway climbs between Penrith and Katoomba. This is a simple fold in 
the crust whereby the western region has been raised 2.000 or 3,000 feet 
above the area lying to the east of the fold. It can be traced 60 or 70 
miles in a north and south direction. It has dammed rivers at Picton and 
Mountain Lagoon. At Miilgoa, Mittagong and other places it has given rise 
to rivers which flow from flat plains into mountain regions in a most 
amazing fashion. We have in fact a system of western drainage upset by 
a buckling of the crust, so that most of it is captured by the subsequent 
north-south Nepean River ; but other portions placidly pursue their old 
courses — cutting into the land as it rose athwart their beds, and still 
heading west in a vain endeavour to reach the vanished central 
Australian sea. 

Towns and Industries . — Around Svdney the coastal plain is about 40 miles 
broad, reaching to the River Nepean below the Blue Mountain monocline 
(Fig. 8). This plain is the centre of an old Triassic lake ; for a great 
portion of it consists of bluish shales (Fig. 9), raised but a hundred feet 
above sea-level. These shales furnish a clay soil much more suitable for 
agriculture than are the barren Trias sandstones underlying and surrounding 
them. The orange and apricot orchards to the west of Sydney occur on this 
type of soil. Northwards the railway to Newcastle passes over barren 
sandstone, of little use for aught but as residential sites, until the more fertile 
coal-measures are reached near Gosford. To the west runs the western 
railway, passing through orchard country until the Nepean River is reached. 
Here the flood-silts grow great crops of maize, lucerne, and pumpkins, etc. 
Then the railway climbs 3,000 feet up the monoclinal fold to the tourist centres 



98 


Federal Handbook. 


of Katooinbci diid Mount Victoria. These are built ou iht‘ sime barnoi 
sandstone on the tiat uplands between the deep valleys of tlie dissected 
plateau. Later it crosses the divide beyond the in luufaetunnit town 
Litlntow. and readies the pastoral and miniuL; reorion between Bathurst 
and Granite. These are situated ou much older Siluri<in slates, which tliouirli 
not very fertile, are superior to the Trias >oils. Only occasionally on this 
sandstone plateau where Tertiary volcanoes have enriched the soil (as at 
Mount Irvine and iMount Wilson, near Mouitt Victoria) are there areas 
suitable for close farmim^ 

The third railway ladirtiir^ from Sydney runs to the south-west. L 
passes through the manufacturing centres of Clyde and Granville, and 
gradually climbs up the valley of the Xepean until ^litt uxong is reached. 
From this point it runs at a fairly constant level through poor agi'icultural 
country (except where enriched by basalt flows, as near IMoss Vale) until the 
irap south of the Blue Mountain massif is reached near the town of Goulburn. 
To the west of the line lies a maze of rugged gorges carved out of the sand- 
stone plateau and containing few settlements except those at ITerranderie. 
where silver is mined, and Wombeyan, where the limestone caves attract 
many visitors. 

Finally, the South Coast railway runs due south over the deep valle\' 
of Georges River, and having passed the steep coast charact'^ristic of the 
Trias sandstone, it de.scends to the Illawarra coastal plain which is cut in the 
softer coal measures. Here is a well-watered and fertile dairv countrv, rich 
also in easily- worked coal mines, Wollongong and Kiama are two important 
towns on small harbors formed by more resistant strata. Some 5 or In 
miles back from tlie coast is tlie 1,000-ft. scarp of the Triassic sandstone 
plateau. 

The western (plateau) portion of the area we are now considering con- 
sists of a land surface exhibiting mature to senile features for the most part. 
It is a mining and sheep-raising country, the chief towns being Bathurst. 
Orange, Mudgee, Blayney, Moloiig. and Crookwell. 

South of this area is the Lake George geocoL where tlie southern railwav 
crosses the divide and commences its descent of tlie western slopes to tlie 
Murray River. The Main Divide hereabouts is somewhat indefinite. Some 
cartographers put it west of Lake George, otluu’s east of the same (through 
Tarago), while strictly a neighbouring region known as Duck Flat 
constitutes tlie Great Dividing Range 1 A late Tertiary fault with a drop 
of -bit) feet on the east lias here blocked the liead-waters of the Yass River, 
and luis given rise to Lake (roorge, the largest fr(cshw<iter lake in Australia 

Tlie Ya.ss River joins the main Murriunbidgee River a little above 
Burrinjuck. Here tlie Litter river — as a conserpuuice of the Tertiary n2>- 
lift- -is flowing down a i,i300-ft. gorge cut in P<iheozoir slates and granites. 
Advantage of this has been taken to build a gigantic concrete dam 2iH} feet 
high which will liold the wMters b.iek for Id miles. Tlie waiter is to he taken 
some 2U0 miles w'est dowui the river bed and used to irrig<ite the w'estern 
plains near Xarrandera. 

The land rises to tlie south of Lake George into two great massifs 
culminating in Tindery (5.000 feet) and Kosciusko (7,300 feet), and betw'ecn 
them is the long rift valley of the MuiTUinbidgee. 
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The northern portion of this valley with the adjacent highlands consti- 
tutes the Federal Capital Territory. This is an area of 900 square miles 
relinqui.'^hed by New South Wales to the Commonwealth for the purpose 
of building a southern " Wasliimtton.’'' The site of the city itself (9 square 
miles) is at Canberra on the ^lolonglo River, about 36 miles south from 
Yass (on the main southern railway) and 8 miles west from Queanbeyan 
(on the Cooma railway). It is situated on a broad plain, which is overlooked 
by three isolated hills or monadnocks 800 feet high, and is traversed by 
the meandering shallow waters of the Molonglo River. The latter is to be 
dammed to form a lake 4 miles long. 





Fig. 10. — The Federal Capital Territory and itb relation to the coast. 


To the south-west of the Territory is a great granite horst,* rising 
at Bimberi Mountain to 6,000 feet, and connected directly with Mount 
Kosciusko. This is traversed by deep north -south valleys, one of wliich. 
the Cotter Valley, is to contain the water supply of the city. The Territory 
is occupied by about twenty sheep stations together with one or two cattle 

* A liorst is a residual block ol the earth’s c^u^t which ha& not participated in the wide^jiread 
depletion of the neiiihbounnu country. 
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stAtious ill the rugged southern region. The eity site is at an elevation ol 
1,900 feet above sea-leveh and has an average rainfall of about inches 
Some dt) miles to the south the rainfall has, however, increased to 50 inches, 
so that a good water supply is assured from the upper Cotter. 

The two mountain masses we have now to consider are umloubtedly 
relics of a uniform topography which has been cut in two by a system 
of rifts and senkuiiitsf elder* (Fig. 5). Tiie mam depression thii^ formed 
i'. now occupied by the upper Murrumbidgee Eiver and the middle Snowy 
River. There is a low gap near Cooma connecting the two valleys w}u<Ti 
has every appearance of having originally been tlie outlet of the upper 
MuiTumhidgee. The eastern Tindery horst has its Sinks washed by the 
Pacific Ocean. There is practically no coastal plain luu’eiboiits. bur 
tlourishing dairying and mining settlements have been established at the 
numerous river mouths. Milton, Uiladulia, Moriiya, Eden, and Eega are 
towns of this character. Xo railways have yet been built, and the coach 
road climbs .some *2,000 feet to reach the horst and seakuncsfold country to 
the west. The Litter in its southern half is called the Moiiaro, and is chEfiy 
used for cattle-rearing. There are many sheep-stitions, Iiowever, in the 
fault depressions between the horsts. Some mining is earned on, chietly 
<it Kiandra and Araluen. The Mon iro culminates in the summit of Aus- 
tralia — -Blount Kosciusko (7.310 feet) — in the south-west. This is easily 
reached by a good motor road from Cooma. but on the west its slopes desceiul 
almost precipitously to the waters of the Upper Murray. 

(c) The Victorian Cordillera and its Coast Plains, 

Nowhere is the artificial nature of our State boundaries better shown 
than in the south-eastern corner of the continent. Tiit^ massif of Kosciusko 
continues uninterruptedly across the border into \ ictoria, forming a large 
high-level plateau whose summit is second only to Kosciusko (Fig. 5). 
A favourite tourist res(mt is Mount Buffalo, another flat-topped granite 
horst between triliiitaries of the Ovens. AVestward of the Orneo gap the 
plateaux are more dissected, and indeed become real ridges which dwindb* 
to a level of about 1,200 feet at Kilmore Junction. Beianid this, to the 
west, there are more or less isolated mountain elements, such as the Pvrenei's 
a series of gi^anite bo.sses, and the north-south sandstone ridges of the 
(Tramp i a us. 

A mountain range '' of greater uniformity than the great Divide 
would seem to have once run along the present Victorian coast in tJie form 
of the uplifted Jurassic sediments of the AVannoii Hills, Cape Otwav 
Ranges, and South Gippsland Hills. Between these and tlie main Divide 
lies the Great Valley of Victoria. 

Towns and Indnstries , — The rugged east-central portion of Victoria is 
practically uninhabited. There are a few small mining townships (Omeo. 
Bright, etc.), and one or two tourist resorts such as Buffalo ; but, for the rest, 
it is more profitable to settle in the coastal plains to tlie south, or in the 
lower valleys of the Murray tributaries to the iKjrth. 

The Gippsland Lakes — really lagoons formed by dunes drifting across 
the mouths of the rivers— are favourite resorts of tourists and fishermen 

* A senkuiig-sfeld is tin area depres'^ed below tlie general level by trougb-faulting. 
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Bairnsdale, on the Mitchell River, is an important town and railway terminus ; 
Sale, nearer Melbourne, at the western end of the Lake District, is the chief 
town in Gippsland. Farming, dairying, and pastoral occupations support 
the people, while the foothills (as at Walhalla) have yielded a considerable 
quantity of gold. 



Fig. 11. — The topography of Melbourne and its environs. 

The high rainfall (45 inches) of south-west Gippsland is accountable for 
the growth of the giant eucalypts. These are the largest hardwood trees 
in the world ; some over 320 feet in height have been measured. 

North of the mountains are small townships which in tlie east are chiefly 
devoted to mining (Beechworth and Yackandandah). Wangaratta, Benalla, 
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and Seyiiiuiu\ ou the Inter-State radwav, are iiouriahuiL; towns devoted to 
farming and pastoral industries generally. The rough country to the south 
of Benalla was once the haunt of numerous bushrangeis. of whom Keliv 
was perhaps the most notorious. 

When the Kilinore geocol is passed in our traverse to the we^^t, the 
character of the country change^ considerably. A network of railwavs 
crosses without difficulty the so-called Dividing Raoge. and to the north- 
west sends out the six tentacles which have helped so greatly in developing 
the Wiminera and Mallee plains. Ballarat. Bendigo, Castleinrine. Ararat, 
Stawell all owe their origin to gold mining, and their present pro^peritv in no 
small degree to the less fluctuating profits of agriculture and sheep-faiming. 

Melbourne has grown up around the mouth of the Yarra. and has spread 
southward along the flat tea-tree covered shores of Port Phillip for 15 miles 
or so. Wiliiainstown and the large town of Geelong have been settled in 
suitable sheltered ^pots on the western shores of the Bav. The climate and 
soils of the siuToundtng distinct^ are eminently suited to farming and fruit 
growing 

Melbourne is situated in the centre of a saucer-like plain of about 35 miles 
radius (Fig. 11). The nm is fairly complete to the north, but is interrupted by 
broad gaps to the south. The southern part of this plain has been drowned 
by the sea. and constitutes Port Phillip. The most prominent elevations near 
Melbourne are of volcanic origin. Thus Mount Macedon (3.32T feet) consists 
of dacites and trachytes, and is a conspicuous peak on the Divide; hut ju.st 
behiud this the Divide separating the Campaspe (which joins the 5Iurrav 
River) and Saltwater Rivers is 1,20U feet lower and almost indistinguishable. 

On the north the “ notch in the rim ’’ at the Kilmore Gap is oiilv 1,115 
feet high, so that Melbourne is peculiarly well suited to collect the products 
of the Upper ^lurray basin. The long nirrow Hume Range culminating 
ill Mount Disappointment bounds it on the north-east. South of this is the 
very interesting valley of the Yarra. Extensive trough-faulting has 
produced the Croydon senkungsfeld ; however, the Yarra has not taken 
advantage of this outlet, but has continued on its old course, cutting a deep 
gorge through the i\Iitcham-Eltham plateau as the latter rose in its path. 

Another gap, occupied by the Koo-wee-rup Swamp and the tea-tree 
flats behind C^i-rrum. occurs between the Dandenong volcanics (2,060 feet) 
and Arthur's Seat. A similar pair of elevations — Mount Bellarine and the 
You Yffings — define the circular plain on the south-west. 

Finally, in the west, is the low scarp of the Ballarat Plateau. This 
is very prominent near Bacchus Marsh, where a striking loop on the railway 
is due to this feature. Cutting through this scarp in a picturesque gorge is 
the "Werribee River, famous for its sections of Permian glacial beds. 

West of Port Phillip is a basaltic lowland area known as the Western 
District. It is studded with ancient craters, of which that at Tower Hill 
may well have been the last active volcano in Australia. Tlie basaltic 
plains extend from Melbourne to the Glenelg River, a distance of about 150 
miles, and are about 50 miles broad. MTth its ample rainfall and fertile 
voleanh* soil, the Western District is one of the richest pastoral and 
agricultural areas in Australia. Its chief towns are Hamilton. Terang. 
Camperdown, and Colac. 
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In this region are several centres of closer settlement, served hr the 
ports of Warrnambool and Portland. Railways connect these ports to 
-Melbourne, but it is hoped that the capital city (which is twelve times 
I irger than any other Victorian town) will be saved fiom further congestion 
by their greater independence. 

(d) Tasmania. 

Separated from the miinland by the late subsidence of Bass Straits, 
Tasmania forms a unit which has not foundered like much of Tertiary 
Australia. Two import int trend lines associated with granite bosses running 
down each side of the island would seem to have buttressed and preserved 
the central sediments. The central plateau consists of coal-measures capped 
hrgely by basic lavas. These huge mesa-like massifs are known as “ Tiers.” 
Though they may have been isolated by block faults yet the protection from 
:‘rosioii by the hard cap of lava may account for their characteristic structure. 
Cradle Mount (5.069 feet), at the north-west of the plateau, presents 
to the sea a huge scarp, which is probably due to an C-Vtensive X.W.->S.E, 
fault plane. Large lakes, drained by rivers which have cut deep gorges in 
the edges of the Tiers, occur on the plateau. 

The south-west is uninhabited. It consists of series of strike ranges 
running north-west and south-east, whicli have been dissected into deep 
valleys by the Gordon and other rivers. A rainfall of 50-100 inches occurs 
m the west, and a dense scrub of interlocking trees and creepers almost 
whollv prohibits communication at present. However, in the north-west 
the extremely rich mining fields have led to the country being opened up by 
a narrow-gauge railway in spite of great natural obstacles. 

Toivt)S and Indu-'stries. — 'AVitli the exception of the mining region mentioned 
above, almost all settlement is confined to the eastern lowlands between the 
central plateau and the sea. Along the north coast, east of Table Cape, 
is a flourishing agricultural and pastoral region, the chief towns. Biirnie, 
Gevouport, and Latrobe. lying on the estuaries of the chief rivers. Wheat, 
dairying, and cattle are more important in the north than wool-gi‘owing, 
which centres rather in the Derwent and Macquarie Valleys. 

The chief railway connects Hobart (the capital) with Launceston (the 
second town) on the Tamir estuary. It passes tlirougli a country whose 
climate has often been compared to that of England, though its latitude is 
rather that of the Riviera. 

The eastern tributaries of the Tamir rise in the Beu Lomond massif — 
which reaches 5,000 feet. To the south-east of this highland are the coal 
mines of Eingal, situated on the South Esk River in one of the eastern valleys 
which are noted for their sudden floods. 

The environs of Hobart are devoted to the growth of English fruits, 
especially apples, but wheat and d iirying are ;tlso important industries. 
New Norfolk, Hamilton, Bothwell, Sorrel, and Oatlarids are the chief towns 
in the Derwent basin; while Liunceston, Deloraine, Longford, Westbury, 
and Campbellt<3wii are the chief centres of settlement on the tributaries of 
the Tamir. 

3. — The Lowland Belt of Australia. 

Between the Eastern Cordillera and the M estern Tableland lie the Central 
Lowhinds. This area is conveniently divided into the Murray-Darling 
Lowland ill the south, an<l the Artesian LowlamL in the centre and north. 


H 
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In Pt*niii<iii thtMp a loinr aud rather narrow depre'^<iou cxt»*iidiiiu 

from Couktowii (Qut*eu<l<iud) to hap»^ Howr (Xow South W.ih*>). while th^* 
central porriuu of Ta^viuama was uKo ueeupied hy the renabiu S»m li\ the^e 
Sea.^ Were (h‘po>ited 'Sedmu'UtN coiddirniahle with our ( hief eoahiuea^ure". 
Sim e the coal >eaius in the latter are of tre^liwatei oriLUm the ^ea 
wa-' oeca^ionally shut c>h from the oeeaii aud presuniahly re^tiiUed in 
area. 

In Trhm^ic times the letrioii further to the w**--! '^uTik. and the la.uu 
axi^ of suiumu'trenre -eem^ to have im.ived West aU(j Somewhat later, in 
Cretaeeoim tinier, a further <lepre>,'sion tor^k place. <njl to the we^t. The 
deposits now laid down eou>titute the greater part of the lowlands undtu 
consideration. There we see the pre-ent river >\>temN initiated— for mo-t 



^ 12. — Main drainaL^o >>a>ins in po-^t-Palajozr»lc ijcriod-. ^howiriLr the i^radual 

mu\enient of the troui^h axes to the \ve->t. 

of the inland rivers, e.//.. Upper Lachlan, (distlereanh, Ma(‘<piai‘ie. Cmidainimu 
and Barcoo. are heading for this ancient sea. An elevation c// n/a.^^c hm 
turned the Cretaceous sea into dry land, and aho raised the cordilleiM higher 
In later Tertiarv times tlie gulfs which were relic'S of the Cretai'eous sea 
(at Murray mouth and south of Carpentaria) were <dso elevated, and Australia 
arrived at its present shape. 

In the southern portion the Mesozoic marine sediments (here Lirge'v 
Triassic) have lietm covered hy an extensive deposit of river silts and 
estuarine gravels. In the far south occur the upraised Terti.irv niirim* 
beds which were deposited in the Murray gulf at a tune when the tnhiitarie^ 
of the Murray Bivei* eutei*ed the ^ea hy sep, irate mouths. 

4. — The Murray=Darling Lowlands. 

The soutliern portion ( onstitutes the Murniv-Darling Lowlands. 

This is an a])proximately sqmire area of some DO niiles wide, wliich In-s 
chiefly in New South AVales. The hound.iries aie f.mlv well defined on tiie 
south hy tlie portion of the cordilleiM forming the \Tctori.in highland> 
On the we>t it is flanked by the inlieiN of vei*y ancient slates and 
quartzites (of Cambrian age or earlier) which constitute the Flinders 
and Barrier Bang(‘S. On tlie ea.^t it rise^ UiMdually to the tltree talilelands 
already considered. The foothills (below 2 , 00 i) feet) mav be classed as 
lowlands. 
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Oil the north the bouiichiry between this clivi'^iou and the Great Artesian 
Basin is not apparent from surfciee features. It lias been mapped from 
borings, and runs along tlie rivers Bogan and Darling to Boiirke, and thence 
in a general westerly direction until the Cambrian highlands are met with 
beyond White Cliffy. 

(a) Cobar=Wagga Peneplain. 

It is impossible to define sharply the boundary to the east. If we accept 
the 2.000-ft. contour as a natural limit of the dry lowlands (wliioh view is 
supported to some extent by the isohyetals and by the distribution of the 
plains vegetation), then considerable areas ot tolded Palaeozoic rocks are 
included iii these lowlands. They iiia\^ be grouped in one division, which has 



been named the Cobar-Wagga Peiiephiin.'"' Unlike the Basterii Cordillera 
it has not participated to any great extent in the Tertiary uplift, and so it 
reallv verv closely represents earlv Tertiary AustiMlia. It is rich in minerals, 
especiallv gold and <‘opp(T. and elsewhere Ims been named the " (h)ld-(V')pper 
Slope *' for this reason. 

Toirii.s (U}(1 — The area is of an hour-glass pattern, the valley 

of the Diclihiii almost se[)aratiug the two iTiliers of anc ient mineralized rock 

* A jtt-neplain IS an old laiul siniaie down by jni'i-aud otlifi orosive action nearly lo sea 

level It may aitei wards be L‘le\ated, but letaiu'? tbc same tt‘atiues, ot couisc. 
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In tlie Cobar moiety mining and sheep-grazing are universal, the chief towns 
on this ** Paleozoic island '' being Cobar, Xvmagee, Xyngan, and Narromine. 

In the southern and eastern portion of this peneplain the rainfall is greater 
(15-25 inches), and an important portion of the wheat belt is included within 
its area. Wagga, Young, and Albury, and, in the north, Parkes and Forbes, 
are wheat centres, and with dry farming and suitable wheat the belt is spread- 
inc^ to the west. AVvalono:, Forbes. Parkes. Adelong, and Young are centres 
of gold and copper fields, and since sheep also givze here in large numbers 
it is seen that these southern foothills in Xew South Wales are usually rich 
in pastoral, mining, and agricultural resources, 

(b) The Western Plains and the Riverina. 

These plains lie along the course of the Darling (south of Bourke), and 
penetrate considerable distances into the Cobar- Wagga Peneplain. Their 
greatest breadth (200 miles) is in the Riverina — a name given to the Mesopo- 
tamia o£ the Lower Lachlan, Murrumbidgee, and Murray rivers. For several 
hundred miles no hill is met with ; indeed, no rock outcrop breaks the monotony 
of the plains. 

The great rivers for the most part fiow in rather deep gullies through these 
plains. In times of drought, the Darling and Lachlan degenerate to a string 
of waterholes, but the Murrumbidgee rarely ceases to flow and the Murray 
never. During the floods which occasionally occur, the rivers spread for 
miles over the plains and re-occupy ancient channels. Later these are 
left as serpentine billabongs,” and large lakes may originate thus. There 
are said to be 70 of these lakes along the Lower Darling. 

More or less permanent distributaries are also common on the Lower 
Darling and Murrumbidgee, and are locally known as anabranches. 

Toivns and Industries . — The plains country is devoted to the merino 
sheep. The rainfall is too low for wheat, except in the eastern Riverina, 
where the precipitation rises to 20 inches. Large holdings of land are 
necessary in the western plains, and single stations may have as many as 
100,000 sheep. In the west there are only one or two towns of any import- 
ance, which distribute stores to the sheep stations and i ceive wool for 
transport via rail or steamer to Melbourne or Sydney. Among those further 
east may be mentioned Deuiliquin^ l^foulamein, Condobolin, Jerilderie, 
and Xarrandera. 

An area of great econonfle interest is located on the Lower Murrumbidgee 
near Xarrandera. Two hundred miles up the river is thc‘ 13 iirrinjuck Dam, 
below the junction (d the mam stream with the Yass and Goodradigbee 
rivers. The letaining wall is to be 210 feet high, and will dam ])ack the 
water for 40 miles up the main stream, with important additions in the Yass 
and Goodradigbee valleys. From the dam the conserved water flows at first 
via the river channel, and biter b}' an artiiicial cut to the Yanco irrigation 
area, it is expected that about 200,000 acres of first class land and 360,000 
acres of second class land ne.ir 5Lan(.o can be .■subdivided for intense culture. 

The .special feature of this ivgion is, however, the iinportant river system 
consisting of the Rivei* Murray and its tributaries, AVith its main tributary, 
the Darling.no lo>s than 2.^H)0 miles are n.ivigable in favorable season.s, but 
internal navigation is decreasing in importance as the railways are extended 
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With a high river the Murray is navigable practicallv to Albury, but there is 
very little traffic beyond Echuca (which is 666 miles from the South Australian 
Border). On the Darling steamers trade as far as Walgett, a distance of 
1,180 miles from Wentworth. The Murray is navigable for about seven 
months (July to January inclusive) in the year : the Darling may be blocked 
for several years in a dry series of seasons. 

(c) The Ancient Murray Estuary. 

An approximately circular area in the south of the Australian Lowlands 
occupies an old bay or estuary into which the Darling, Murrumbidgee, and 
Murray probably entered by separate mouths. It extends from Meiiindie, 
on the Dtxrling, to Glenelg River (western Victoria), and is about 300 miles 
broad, its limits being Swan Hill (on the Murray) to the east, and the Mount 
Lofty Ranges (South Australia) to the west. In this region the rocks consist 
of marine sediments of late Tertiary age, which not long ago formed the floor 
of portion of the Southern Ocean. The rainfall is rather low (10-20 inches), 
the country being sheltered by hills from rain-bearing winds ; but large areas 
which were formerly deemed worthless are progressing rapidly since it has 
been discovered that wheat can be profitably grown here. The natural 
vegetation, especially in the southern portion, consists of a low shrub-like 
eiicalvpt called the " mallee,” which forms very thick copse-like masses. 
This is being cleared to make way for the wheat. The Lower Murray passes 
through the middle of this tract, in which it receives no tributaries except in 
time of flood. 

In the south-east the rainfall increases, and the Wimmera District 
is supplied by the head winters of several streams which rarely reach the 
Murray. Here there are extensive irrigation and water supply works as at 
Glenorchy, Dooen, and Boort. Some of these enable large crops to be grown, 
others supply water for stock in the drier periods of the year. 

The irrigation centres of Renmark and Mildura on the Murray (near the 
Darling confluence) are of great interest. Here large fruit crops are obtained 
in a region with only a 10-in. rainfall, by water pumped from the Mun-ay. 
The drainage of the whole Murray basin enters the sea by an insignificant 
outlet so shallow that none but the smallest steamers can cross its bar. 

The portion of this elevated Tertiary estuary which has been settled most 
successfully lies in the south-eastern corner of South Australia. With a 
good rainfall of 30 inches this corner of the State is noted for its crops and 
fruit, and it enjoys the most favorable climate of any part of the State of 
South Australia. This is largely due to the fact that it extends sufficiently 
far south to be influenced by the dominant rain-bearing westerly winds for 
a large part of the year. 

There is here, however, a sub-artesian water supply which is really dele- 
terious. A large area between the Mount Gambier Railway and the coast 
was originallv a sour swamp land, being flooded by the outflow from the 
more elevated porous beds to the north and east. The crater lakes of Mount 
Gambier owe their water supply to this artesian flow’. A very large drainage 
scheme now’ in progre.ss has already cost £311,000 and will cost as much 
again. This will improve 2,000,000 acres of agricultural land. 
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5. — The Great Artesian Basin. 

Tills region constitutes the nortliern portion of the Central Lowland belt 
of Australia. It includes about 576.000 >([uare mile^. cuinpri^ing more than 
half of Qiieen.sland and iinportaiit slices of territory in Xew South Wales 
and South Australia. 

During Mesozoic times a large gulf extended from the Gulf ni Carpentaria 
to Lake Eyre. This covered much the same ground as the Artesian Ba.^in. 
to which, indeed, it gave rise. In this basin were deposited thick beds ot 



Fig. 14. — The Great Artesian Basin. 

sand, which ultimately became a permeable sandstone, and over these were 
laid down strata of an impermeable nature (blue (hays, shales, etc.). Later, 
earth movements elevated this area, and the underlving periplieral porous 
.saiuLtones were exposed }>y ero'^ion. 

Rain hilling on the upturned porou.s bed^ (which are pia'haps Triassic 
in Xew South Wales, and CnUaceou,- in b^ueensland) is rapidiv alisorlied. 
and flows undergi'oiind towards the lower portion of the ha^in, wliich probably 
occurs in the north. Tliore is probably an outlet bn* this underground flow 



PliVSiCAL XSD (rKXKR^L GkoORAPHY OF Ai'STKAUA. 


109 


into the Gulf of Carpentaria. Many mound springs to the west of Lake 
EyiA* — alomr th“ railway line— also represeiit a natural outlet to tliis ba>in. 
In Xew South Wales there are nearly a hundred Government bores and 
ai>out 2.3t) private bores. At Dolgelly (near 3Ioree) a bore was sunk 4,806 
f^^et and gave 682.000 gallons per day. In Queensland there are about 
b'iO flowing bores and IGS sub-artesian where the water does not reach the 
surface without pumping. 

The Artesian Eegion may be divided into two parts, which may be 
termed the Lake E}we Di^dsion (in the west) and the Eastern Division 
(which comprises western Queensland). The dividing line is .somewhat 
arbitrarv, but is not far from the 10-in. isohyet. Thus the western is 
practically desert country, and the eastern is a very important milling and 
p istur<il region. 

(a) The Eastern or Pastoral Artesian Region. 

This belt lies to the west of the cordillera and gradually changes from the 
uplands of the Great Divide, through rolling downs to the monotonous levels 
the region around Lake E}ne. It extends about 1,2^0 miles from the Gulf 
of Carpentaria to Dubbo, on the IMacquarie Eiver (Xew South Wale^), and 
about oUn miles wide. 

The northern portion around the gulf consi-«ts of a low-lying country — • 
probablv the elevated bed of the gulf adjacent — with a rainfall of 20 to 30 
iicdie^. It is watered by numerous rivers. Xormaiiton. the chief town, 
IS partlv supplied with water by an artesian bore. Behind the mangrove 
swamps of the northern margin is an important cattle-grazing district. The 
<_ hief industries are, however, connected with mining, much gold lieing 
obtained at Crovdon and copper at Clonciirry. These ore-ch‘poNits occur 
in ■' inlands *’ of older rock, projecting through the artesian water-bearing 
strata. 

To the south of the gulf country the land rises considerably, and a strip 
ahoiit a. tliousand feet above the sea extends south to the Iieadwaters of 
tlie Paroo and other northern tributaries of the Murray . whence it gr<idually 
sG‘pes down to oOO ft^et along tlie southern boundary of the Artesian 
Basin. 

It IS important to note tluit this portion of the Arte.si<ui Basin lies almost 
wliollv in the lU to 2d in. rainfall area, so that exi^ept in the extreme south, 
wliere some wheat is grown, there is notliing to compete with tlie pastoral 
industrv. Hughendeii. AVmton, Barcaldine. Charleville. and Cunnamiilla 
are all centres of sheep ami cattle districts, comundod by railways to one of 
the ports. Townsville, Eockhamptou. or Brisbane. 

(b) The Lake Eyre Basin or Desert Artesian Region. 

The remaining division <>f the Artesian Basin comprises the lowlands 
dr lined by the rivers Diani-’iitimi. Barroo, etc. The lowest portion of 
tlie area constitutes Lake Eyve, Tin* southern arm of this lake usually 
I'oiitains salt water, while the remainder is a vast salty plain formed from 
aliiiviuni carried down by the large rivers which now enter it only in 
ilooil time. It is situated within tin* Id-in. isoliyet, yet many pastoral 
areas have b(‘en o 'cupied, especially along tlie beds of the Diamantiiii and 
Barcoo. 
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6. — The South Australian Highlands and the Associated Trough 

Faults. 

This isolated region of elevation extends from Cape Jervis in a iiurth-soiith 
line to Hergott Springs, near Lake Evre. It consists of numerous local 
ranges which in places reach an elevation of over 3.000 feet. The ranges 
are usually separated from each other by undulating or nearly level plains ; 
and as a result of these longitudinal valleys the northern raihvav has been 
carried through the hill country, reaching an elevation near Peter^jurg of 
• over 2,000 feet, without the necessity of cutting a single tunnel.''"' 

The present topography of the highlands is determined chiefly bv a series 
of faults on the western side of the Cambrian higliland^. These faults 
run meridionally and appear to have taken place in almost everv geological 
epoch. Running parallel to the highlands is a subsidence area which Pro- 
fessor Gregory has termed the " Rift Valley of Australia." which constitutes 
St. Vincent's (tuU and Spencer's Gulf — York Peninsula being a liorst between 
two subsidences. The Rift Valiev extends north through Lake Torrens, 
and has probably contributed to the origin of Lake E}T:e. The scarp faces 
3n the west of the Mount Lofty Ranges are not yet in equilibrium, and slips 
on a large scale along the old fault lines make this corner of Australia peiLaps 
the most active seismological region in the continent, (See Chapter VII.. 
" Geolog V of the Commonwealth/' Fig. 1.) 

To the east the ancient Cambrian and Pre-Cambrian rocks diminish in 
height and gradually merge in a low level peneplain of old rock which is 
bounded, and in part covered, by the Tertiarv sediments of the Murrav- 
Darling lowlands. In these ancient altered and folded rocks occur the chief 
mineral deposits of Jsoiith Australia. Among these are the famous Wallaroo 
and Moonta copper mines, at the head of St. Vincent's Gulf: Burra and 
Kapunda, once e([ually important, have not lieen worked for nianv vears. 
but just over the border in Xew South Wales is situated Broken Hill, the 
largest known ore deposits in Australia. The traffic of Broken Hill passes 
almost wholly through South Australia, either to Port Pirie. on Spencer’s 
Gulf, or to the capital, Adelaide. The population is over 30,000, and since 
1882, when the lode was discovered, silver-lead-ziiic ore to the value of 
£60,000,000 has been won 

The main divide of these highlands lies somewhat to the west, culminatincr 
in Mount Lofty (near Adelaide, 2,334 feet). Mount Razor back (iiear Burra, 
2,834 feet), and iMoiint Brown {near Quorn. 3,100 feet). Xone of the 
rivers are of importance, and in the north the water supply is obtained 
chiefly from wells sunk in the beds of the intermittent rivers. The lakes 
are all shallow sheets of salt water, and are worthless from an industrial 
point of view. 

The Cambrian Highlands (including the Mount Loftv and Flinders Ranges) 
lie in the course of strong westerly winds in winter. Thev have at that season 
a rainfall which is found to be eminently suited to the needs of the 
wheat plant: in fact, many districts with only 10 inches per year can grow 
an excellent hard wheat, because practically the whole of the precipitation 
takes place from April to O('to})er (inclusive). 

* The G^oqrdphu of South AuHtTului, inclodiM the SoHhrn Irmfuru bv Walter Unudihi t 

Gresory (1900). p iiin an.i .j \\ 
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The main settlement in South Australia is therefore confined to a 
triangle included between Streaky Bay (wvst). Beltana (north), and Morgan 
(south-west). Mount Gambier and the Pinnaroo wheat area have alreadv 
been described as likely to become areas of close settlement. 

The heaviest rainfall occurs near Adelaide, on the slopes of the Mount 
Lofty Ranges, On the lower slopes, where there is less moisture, are 
planted the viiieyaids whose wines are becoming favorably known all over 
the world. Clare and Tanunda are two of the most famous cellars, both 
being to the north-east of Adelaide. 

It is to wheit, however, that South Australia chiefly owes her prosperity. 
The whe<it line coincides, for reasons stated, with the 10-in. (winter) isohyet. 
The three peninsulas. E^Te’s, Yorke’s, and Mounty Loftv, are included in 
this area whirh is one of the most important wheat producing districts in the 
Commonwealth . 

Wool is grown throughout tiie State wherever the annual rainfall 
exceeds 9 or 10 inches, including all the Cambrian highlands. But a large 
area in the north-west, beyond a line joining Eucla to Oodnadatta, is still 
Xo Man’s Land. However, just as pastoral industries have paid their wav 
in the dry regions of Hergott and OodnadatUi, where railway transport is 
available in time of need, so we may hope that the new transcontinental 
railway from Port Augusta to Kalgoorlie will lead to the settlement of the 
region in question. 


7. — ^The Great Plateau Region. 

To the west of the Australian Lowlands, i.e., beyond a line joining the 
two gulf regions (Spencer and Carpentaria), lies a vast extent of country 
forming the chief geographic unit in Australia and embracing two-thirds ot 
the continent; it consists of an ancient peneplain composed chiefly of 
Palaeozoic or older rocks which have been planed down to a more or less 
uniform level. This now stands 1,000 to 1,500 feet above the sea, and for 
the most part does not seem to have been submerged since middle Palaeozoic 
times. However, fringing this massif all round the west coast, are lowlands 
of Tertiary age ; while there is a fairly continuous hinterland of Mesozoic 
and late Palaeozoic rocks which resemble the larger belt on the east of the 
continent. This obviously indicates that the margins of the West Australian 
massif have oscillated above and below sea -level many times in post- 
Cambrian times. 

Only in the south, at the head of tlie Bight, is there any large area ot 
late rocks ; but here there appears to be a Cretaceous basin extending for a 
radius of 300 miles all round Eucla. 

In this region i.s comprised the whole of Western Australia and most of 
the Xorthern Territory and South Australia, except those portions of the 
latter which have already been described under the heads of the Lake Eyre 
Basin and the South Australian highlands. It is by no means so important 
economically as the Central Lowlands, and supports only about 6 per 
cent, of the Australian population (250.000 out of 1.000,000). 

It will be recognised that there are no dominating physical features to 
assist subdivision of this large area, except it be the Central Highlands in the 
east- — which form one subdivision. 
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Since this tableland extends tlinniudi <ilnio^t 2") deitree^ of latitude, it is 
obvious that it is subjected to very ditlVrent ineteoroloifical conditions. 
AccordiiiLrlv the most satisfactory priiniry divisions arc- -the Southern 
Temperate Region, the Northern Tropical Re^riun. and the Central Destuu 
with its enclave, the Central Highlands. 

(a) The Northern Tropical Region. 

The Tropical Region consists of a broad coastal strip from Sharks 
B ly to the Criilf of Carpentaria. In this region the rainfall occurs in summer, 
and increases in amount as the e(pu<itor is approached. It is bounded on the 



Fra, l;j. — Map showing the throe divisions of the We-tralian Ilateau, 
and the lO-inch i-^ohyet. 

south and east bv the Desert Region. LJnfortnnate] v there are no rain 
stations between Nullagine and Barrow Creek, su tint the division line 
(approximately the 10-in. isohyet) is only tentative. 

It may be described under the lieads : — 

(1) Northern Territory Lowlands : 

(2) Northern Territory Highlands : 

(3) The Nortli-west Coast, comprising the regions around Kimhndev, 

Piibarra, Sharks Bay, and the iMurcluson. 
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(i.) The Northern Territory Lowlands. 

The Northern Territory consists ot two rather different provinces. The 
coastal portion is low-lyinuu risiutr only to 300 feet at 100 miles from the 
coast alon^ the railway. This low ( ountry is still practii..illy unknown except 
alomt the railway. It does not appear to be very irood cattle country, and 
thoiiith the rainfall is very heavy in suinnier the ^<nl is poor in plant food 
and the veizetation. on the whole, is scanty, except along the rivers. The 
lanteiTaud, including Arnhem Land to the east, appears to be a dissected 
jieneplaiii about 1.000 feet above seadevel. 

The rivers and creeks of the Northern Territory are in many cases dry 
gullies during the dry season ; but they become considerable streams in the 
wet season, from December to Olarch. There are notable exceptions to this. 
For instance, the Editli. Catherine, and Roper are large rivers, all of which 
flow at a constant rate all through the dry we itlier. The most important is 
the Roper, wliich lises near Bitter Springs — to whnTi place it is proposed to 
transfer the capital — and flows perennially thence. It is a noble stream 100 
vards wide and occasionally 25 feet deep, tlioiigh (uo^sed bv cpiartzite bars. 
Some of the reaches on the river are said to be TO miles long. 

The capital is at Darwin, a small township consisting cliiefiv of 
Government buildings From the capital a narrow-gauge railwtiv runs to 
Pine Creek, 115 miles inlaml, and will shortly bo extended to the Katherine. 
A British line of steameis maint liiis a monthly service, and there is a small 
local trade, a steam-sliip running ]>etween Port Darwin, Port .McArthur. 
Daly River, Vhuoria River, and Wyndhani (Western Australia). 

The popuhitioii of the Territory in 1011 comprised about 1,700 wliites, 
1,300 (Tiinamen, and some 20.000 aboriginals. The following were the chief 
products in 1010 pearl-shell, £10.000 ; tin, £31.3()S : and gold. £21.632. 

(ii.) Northern Territory Uplands. 

These extend southward from the Roper River, and include the ino.-^t 
promising portion of the Territory. Though tiie rainfjll is less, graduallv 
decreasing from TO inches to 6 indies, yet the dimate is more liealthy. ami the 
.strip of country .southward to Tennant's Creek is well adapted to carrv caittle. 
The railway traverses fair pastoral country as far as Pine Creek, though 
practically unsto<*ked. TTiere are however, many cattle stations on 
the low eastern plateau known as the Barkly Tableland. These are linked 
to the more populous regions by a mail route via Camooweal just within the 
Queensland borders. 


(lii.) The North-west Re(;[on. 

This is wholly included in Western Austr<ilia. and consists of a strip of 
eouutrv between the desert and the sea about U'W') miles wide. extendin<^ 
from the Ord River in the north to the Murchison River in the west. The 
rainfall decreases from 30 indies in the north to a])out 6 inches per year on the 
Murchison. 

The towns in this vast territory of 500. (.)00 s<]uare miles number about a 
dozen, being, with very few exceptions, cut her settlements around stamp 
batteries on a gold-held, or jiorts leading to them. The country, however, 
contains numerous sheep and cattle stations. 
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The Kuuberley rei^iou coutains a oue-time important gold-fiehl. witli its 
reiLtre at Hall's Creek on the divide between the Ord and Fitzrny Rivers. 
Xiuneroiis cattle stations have been occupied along both these rivers ; }»ut 
the ruijued region between them is almost entirely uninhabited by white 
settlers. Wvndham. at the mouth of the Ord River. Derby, on the estuary 
of the Fitzrov, and Broome are the only towns. From the Litter, which 
is an important pearling centre and cattle port, starts the cable to Java. 

Pearling extends northwards from Sharks Bay, where the pt^arl-shell is 
of a smaller and less valuable kind, to Broome — the commercial base of the 
indu'^try. 

The next centre of settlement is the Pilbarra region ; it is noted for 
its pearls, mining, heat, and cyclones. Hereabouts tlie average rainfall is 
15 inches per annum ; yet there are many records of 20 inches falling in a 
few hours. Cossack and Condon are situated where the tropical tornadoes 
recurve and strike the coast. The hinterland also holds an unenviable record 
for heat. 

The Pilbarra gold-fields, with centres at 5Iarble Bar and Xullagine, and 
the Whim CTeek Copper Mines have led to the development of the country. 
A railwav is being built from Port Headland to Xullagine. Large areas can 
be supplied with water for stock by putting down shallow bores. Sheep 
are the principal stock depastured in this region. Many of the stations are 
worked almost entirely by aboriginal labour, so that the wages' bill is 
small. 

The southern portion of this belt, comprising the basins of the Ash- 
bm^ton, G-ascoyne, and Murchison, should logically be considered with the 
Desert Region, for the gi-eater part of it has a rainfall of less than 10 inches 
per year. However, numerous sheep and cattle stations have been taken 
up, the stock being shipped from Onslow and Carnarvon. 

Far inland from Geraldton are the gold-fields of Yalgoo, Murchison, and 
Peak Hill. A railway runs through Yalgoo, Mount Magnet, Cue, and Xannine, 
to IMeekatharra. 

(b) The Central or Desert Tableland. 

The Desert Region includes most of the areas with a rainfall under 
10 inches. It may be described under the heads : — 

(1) The Desert Proper ; 

(2) The MacDonnell Ranges ; 

(3) The Gold-fields Region. 

(i.) The Desp^rt Proper. 

This division of the Western Tableland is rectangular in shape, about 
1,200 miles from west to east, and 050 from north to .south. The Lake 
Eivre Basin (included in the Artesian Lowlands, p. lob) is of the same arid 
rharacter j and, with this addition, the desert mav be descrilied as occupving 
the rectangle between Cossack and Boiilia, on the north, and Southern Cross 
<ind Broken Hill, on the south. In fact, the pi*opused transcontinental rail- 
ways from Southern Cross to Port Augusta and horn Camooweal to Bourke. 
form two of its boundaries. 

This region, with an area of 800.000 s([uare miles, comprises more than 
one-quarter of the whole continent. It therefore merits study, in spite of 
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the fact that there are probably not a thousand white folk in it, excluding 
the miners in the south-western corner between Ka I go or lie and Laverton.. 
Uur knowledge is derived from explorers’ records, such as those of Giles 
and Carnegie, and from later CTOverninent expeditions, such as that of 
Canning in 1906. 

In the north-eastern portion the MacDonnell Ranges have been well 
described by the Horn scientific expedition, and these highlands are now 
sparsely settled ; but the region extending from Oodnadatta to the Westralian 
gold-fields is still desolate. 

Great additions to our knowledge of the western portion of the desert 
have resulted from the recent work of Canning and Talbot. The former 
opened a stock route from Wiluna to the pastoral lioldings near Hall’s Creek. 
This distance of 700 miles is now supplied with permanent water bv 50 
shallow wells. Mr. Talbot has lately made a geological traverse along the 
stock route. He describes the country generally as fiat, but diversified by 
low ranges ; the prevailing south-west winds have banked sand ridges 
against the southern slopes of these ranges, but on the le^- sides they are often 
flanked by a strip of flat country which in some places grows good feed for 
stock. 

Although at some future time the lower ])ortions of Sturt Creek may 
become settled, Mr. Talbot thinks that the country along the stock route 
south of that point is never likely to beco.ne occupied by pastoralists. 

The heart of the arid region has been described by Carnegie. In 1896 
he left the Coolgardie gold-field to strike across the continent in a N.N.E. 
direction in the hopes of finding gold-bearing or pastoral country in the 
great desert. Travelling over a long stretch of dry country in which 
the camels were without water for thirteen and a half days, they 
reached a soakage near Alexander Springs. Beyond this a few low sandstone 
ranges and hills were found, and occasionally in the valleys belts of bloodwood 
and a few shrubs edible by camels, but most of the country was a continuous 
waste of sand ridges. They reached Hall’s Creek and returned south along 
the South Australian border. He thinks that a stock route from the 
MacDoniiell Ranges to the Coolgardie railway is possible in winter. The 
route from tlie ranges to the south-west is excellent as far as the border; 
from there it would be ne(*ess.iry to hit ofi the small oases wliich are met 
with near Mount Squires, MTirburtou Ranges, Blyth Cheek, and Alexander 
Springs. In conclusion, he savs of the area traversed on his journev 
(Fig. 15)-- M^e have demonstrated the uselessness of any persons (either 
pastoralists or miners) wasting their time and money in further investigation 
of that desolate region.”* 

(li.) The ^IacDuxxell Ranges. 

This area of elevated land lies in the middle of the continent, and owing 
to the Horn exploring expedition of 1801 we know more aliout it than about 
manv more accessible regions. The Cretaceous area l)etween Lake Eyre and 
the southern ranges of the group consists of stony (" gibber ”) plains and of 
arid lo.iiiiv tra<'ts which support a sparse saltbush tiora. Professor Spencer 
calls these the Lower Steppes. 

* D. W CWrnegie, ^jnmfex and iSand , ls9S. 
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As sooti <i< the noi'therii houndary of the ( ivtaenous are.i w passed (ue<ir 
Cliaiiiber's Lhlhir) a strikiiL,ii ditfereiice appears in the coutitruratiuu of th** 
country. 

Turks consist of saudstoiies and iiinestoues. whn li hive hr.ni folded 
at some ancient period into series of ridges and valleys runnimr east ainl west 
These, after being worn down to a level surface, were elevated in ‘[uite 
recent geoloairal times, and the rivers have cut out the extraordinary -series 
of gorges and lateral valleys wlii( h form so striking a feature ot the region. 

The northern portion of the Mac Donnell area runsistx of much older rorks, 
such as gneisses and schists, probably .illied to those ( overiug .i large part of 
Western Australia. Assochited with them are certain dykes of gTaiiite, 
with white mica {tansco>'ite]. the chief miiu^s lieing near l\[ount Erassey. 
in the north-east of the rangt^s. where plates of mica 6 feet across have been 
obtained. Thev are sent bv camel to ( )(>dnadatta, and <ire exported for use 
in electrical works. In the same region is Arltunga. a gold-field which 
promised well some years ago. but it is heavily haiidn apped by its situation 
and surroundings. 

To the west, as .soon as the ranges aie left behind, the monotonoLis sand- 
hill- iimlga. <uid spmifex country commences and extends through Western 
Austmlia to Coolgardie. 

It is to be feared that neither the cattle, mica, nor gold will le<id to the 
prosperous settlement of Central Au.>>tralia. The low rainfall (aver.igmg only 
6 inches per vear over a considerable portion ot the area) makes extensive 
pastoral occupation impossible, while 200 miles of transport to the railway 
at 0(.>duadatta — and thence hOO miles to Aclelaide — -will prevent the working 
of anv but verv rich mineral tieh.h. 

(id.) The Gold-eiell>s Keoiox. 

In Western Australia, nearly lOU miles inland from tfie coast, in a region 
which 2d veais auo had })een crossed cjnlv })v a few explorers and 
prospectors, and where the rainfall is only 8 inches, is clustered an important 
community of mining men. The chief town, KalgooiTie. has a population 
of 30,000. and the other large centres (Coolgardie. K<inowna, eti* ) have 
a total of about 3d,UOn. Until 1887 it was an uninlialateil desert, bke 
that alrcnuly de'^ndbed. but in tluit year was discovmed the Southern Cross 
field and in 1802 the (a)olg<irdie Helds. 

At Hrst the only water sujiply was obtained from small '* <oaks." Later 
portable condensers were used to separ.ite the salt from water (huived frcmi 
holes dug in the salt lakes. Before the railway w<is opened the Uovernment 
constructed along the route tank> which served as collecting grounds after 
occasional rains. Each ot these held about a million gallons, and cost some 
£3.000. This uncertain supply is now su])ersecled bv wonderful waterworks 
wliich bring water from the wetter regions ru'ar the coast. ]7arlv in 1003 
the present supply-line was eom[)Iered, coiumm ting a reservoir near 
Perth with Kanowiia, 387 miles east (d that town. Ou the Darling Kunges. 
near Perth, there is a rainfall of over 20 uu hes, and a weir across th(‘ Helena 
Rive’* (at dfundaring) impounds fOO.Ooo.ooo gallons. Nine pumping stations 
elevate the water 1.313 teet to the Coolgardie distributing reservoir The 
pipe line (33 inches diameter) is laid on the surface dose to the railwav. and 
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at each ol: the puiuping statioiL',, roughly 10 miles apart, the water is elevated 
about 140 feet, whence it Hows by givivity to the next station. 

In 1804 the railway line to Southern Cross was completed and gradually 
extended, as the value of the gold-fields became assured, to Kalgoorlie in 
1807, ]\Ienzies, 1800, and since then to Laverton (586 miles), in the north, 
and to Xorsemaii, in the south. 

The transcontinental railway from Kalgoorlie to Port Augusta (1,1 00 
miles) is now (1013) under construction. The gauge is the standard 
4 ft. SI in. : and the other links, Fremantle to Kalgoorlie and Port Augusta 
to Albiirv, will be altered to suit this gauge. The estimated cost of con- 
struction is £3,988.000. 

This railway will serve an area comprising a})Out 90,000 square miles, 
which can be considered favorable for pastoral development : but the mam 
advantages accruing are due to the increased speed in mails between Europe. 
'Western Australia, and Eastern Australia. The military aspect is also one of 
importance. 

In Western Australia this new railway traverses auriferous country for 
65 miles to Cardinia. Thence it passes over ^gi'amte for 100 miles, and 
further eastward it reaches the saltbush country, which is characteristic 
of the Tertiary limestones. 

This region has less than 10 inches rainfall, but in the limestones water 
can be reached bv bores several hundred feet deep. L nfortunately, tips 
water is usually brackish. 

Within the South Australian border (461 miles) similar limestone country 
is traversed until the ancient rocks around Tarcoohi are met with. Here are 
valuable gold deposits, and outlving sheep stations are situated near tlie 
proposed line at Wilgena and Coondambo. Lake Hart promises to be<-ome 
an important source of salt. Near Oakden Hills station it descends from tlie 
tableland into the Torrens rift, and crosses the head of Spencer's Gulf at 
Yorkev's Crossing, which is only 5 miles from Port Augusta. 

(c) The South=west Temperate Region. 

The South-west Temperate Region is a belt extending from Geraldton 
to Eu<‘la. It lies between the 10-in isohyet and the sea, and is clniracterized 
by a winter rainfall increasing to the south-west. This portion of estern 
Australia contains the wliole of the agiicultural land in the State. It is 
estimated that there are 60,000.000 acres which are suitable for agiicultural 
purposes. It carries, and will always carry, the bulk of the population of 
Western xVustralia. 

For descriptive purpose'^, tlie South-west Provint'e may be subdivided 
into three belts, which are absolutely controlled by the rainfall. These are — 

(1) The Eastern Pastoral Belt ; 

(2) The Central Wlieat Belt ; 

(3) The Western Timber Belt. 

(i.) The Eastern Pastoral Belt. 

This belt, extending from Sharks Bay through Soutliern Cross and Norse- 
man to the Bight. lies approximately between the 8 in. and 13 in. isuhyets. 
It is eiiiinentlv suited for sheep and cattle. Two great rab})it-proof fences 
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(TOSS this area. One startiiii: from tho coast a I tout oO mil^^s uortK of 
Heraldtou riius east tlirouirii and tlitui due south ti^ the coast about 

100 miles east of Albany. The other is further east and extends from 
ii?ar Hopetoun north towards Sandstone, and thence to the roast north of 
PilbaiTa. These fences are kept eihcieiit by Government maintenance men, 
and tliey enable the S(]^iiatter to rope successfully with the rabbit invasion 
from the east. 

(ii.) The Central Wheat Belt. 

Tiiis belt lies between the 13 in. and '20 in. isohyets. It extends from 
Ajana to Hopetoun. A strip of countrv to the east of Hopetoun will be 
found as suitable f<n’ wheat a^ E vto's Peninsula in South Australia, but is not 
yet developed. 



In the nortli are some rich river fiats along the Greenough River. Here 
also are the Nortliainpton copper mines. The belt of York gum (Eucalyptus 
nnophieba) and of white gum [E. rohnn a) is c(.)inci(hmt with tho wheat 
belt along its whole extent, though the timber is lighter in the north. 

Geraldtoii and Dungara are the chief setthunents in the north. Thence 
the Midland Railway through .\Iiugeufn\ and Uingiu trtiv(‘rs(*s the belt to 
Ih'rth ; while further east a new line tlirough Wougan is under construction. 

South of Xortham a rtMlly tremendous developmeut h<is gone on of 
late \etiT3. The Great Southern Railway to Albaiiv rums along the west of 
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tlie wheat belt through York. Brooktown, Xarrogin, AVagin. Katanuing, and 
Tambelliip. From each of these centres branch lines running east are com- 
pleted or in progress ; so that this portion of the wheat belt is served by one 
(d tlie best railway systems in Australia. 

(iii.) The Soutii-;vest Timber Regiox. 

To the westward of the trunk line the rainfall increases as the south-west 
coast is approached ; the timber becomes heavier, until dense forests of 
commercial hardwoods are entered. Because of this, the wheat area does 
not extend verv far westward, but the soil and rainfall are particularly well 
suited for oats ; in parts for potato growing and root crops : and practically 
everywhere for fruit. This country is still to a great degree unoccujiied. 
for farming in the wheat belt has yielded fpiicker returns than in these 
heavilv-timbered districts. It is stated, however, that a farm of 160 acres 
in the west if wisely chosen and improved will provide as good a living as 
H 1.000- acre farm in the wheat belt. 

All this country is or can be brought within convenient reach of the ports 
of Albanv, Bunbury, or Busselton. Railways alreadv cros.s it from Bunbury 
to XaiTogin. through the coal-tield of Collie. Another links Busselton to 
Katanuing- A third passes through the tin-held of Greeiibushes and opens 
up the forests of Bridgetown. 

The whole of this western corner is clothed either in jarrah or karri, the 
hitter Occurring chieflv in a coastal belt 3d miles wide from Bridgetown to 
Albany. During 1910, timber to the value of £972,000 was exported. 

Perth, the capital of Western Australia, lies in the north of this belt. 
It is situated on the estuary of the Swan River, and the hilly slopes on 
its western bank have been reserved as the King's Park. The Darling 
scarp — produced by the faulting of the coastal strip — -is about 20 miles 
away to the east. 

Fremantle lies at the mouth of the iSwan, and in the vicinity of tliese 
t\\»» towns it is estimated that there are people. 
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CHAPTER IV. 

CLIMATE OF AUSTRALIA. 

Bf{ H. Hfinf. Cof/i moi* fcoiohjg}.st. 

>YXOPSl-^. 

S Rainfall dukinu thk Wueax- 
(rRowiNA. Period. 

Sxow. 

I in. J]VAPi>RATIt)N. 

11 . Barometric Prlsslrl. 
Br^rRiBUTiuy or | 12, Winds. 

13. SOTTHERLY BL'R'^TER'-. 

I 14 . HcRRK AXE<. 

1. Introduction. 

riitil ic( cut ycai'> Au^tidlia was regarded by most people as a land 
e<pe( lallv subject to severe drousrht'^, and by more generous critics as a 
land of a feast or a famine. 

Similar misconceptions of tlie true character of the country have to a 
no eater or less extent been held m the developmental stages in the early 
histories of most lands, and in the colonization of newly discovered 
ttuTitoiies, 

In Australia pa>t failures and losses have been due to a variety of causes . 
amongst them may be enumerated a non-appreciation of the absence of 
natural water-storage, an ignorance of the adaptability of local soils and 
climate, unsuitable metlujds of working, a want of knowledge of the existence 
of an unlimited supplv of ai tesian and sui)-artesian waters, inadequate means 
of transit — botli internal and external — -and an uncertain market for products. 

The staple product upon which Australia has developiNl is undoulitedly 
wool, and this item of fommerce is still its chief e.xport. We have not to go 
l)ack manv vears to the time when the grower of wool was much in the dark 
a- to tlie value of his crop. 

The mutton was of very little value to the piMjducer, the demand for such 
bpiug eutirelv ( onhneil to our own small population. The wool was sent to 
the home markets eutirelv at the grower^ risk, and tlie price he obtained foi 
it there was quite proi>lematical. The conditions being such, there was little 
incentive to m<d^e exten'^ive monetary outlays for the consin’vatioii of watei 
and fodder for the preservation of an a>set of varying and uncertain value. 
( ’<»nse<juently when our seasonal di\' peiiods caim‘ round (which are un- 
floiibtedlv periods of soil rest), disastiu' wa> inevitable to a more oi less extent. 

Australia's commercial entei prise is on a very different basis now. With 
the perfection of rtd'i igerating appliance^, the meat markets of the woild 
ale open to it. The wool buyers of the woild in (’ompetition give tlu‘ liighest 
<mient price-, and relieve the grower of all responsibilities (d transport to 
toieign markets. The s(piatter kmnvs within narrow limits the value of his 
Clop liefore it leave^ the >heep's back. He therefore makes prcndsion for 
preseiving his stock, and couduct> liis enteiqirise on a business footing, in 
contrast witli what was regarderl in times gone by as a more or less speculative 
venture. 


I InIRODL'CTION. 

2 . The Se\son>. 

3 . Temperatcre. 

4. Frost 

5. Rainfall. 
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7, Wettest Month'-. 
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The extension of railways enables the squatter to move his stock from 
seasonal <lrv areas to synchronous wet ones. The sinkiiiij of artesian and sub- 
artesian bores and the stoia;te leservoirs. both naticmal and private,, have 
rendered vast areas immune from the Tuore serious effects of droughts in 
what, formerly, was precarious territory. 

Finally it may be said that the demand for Australia's wool has become 
such a factor in the world's supply that if the clip is short the growers as a 
body reap compensation in the enhanced monetary value obtained. 

This fact was exemplified during the 1911-lbl2 clip, when a great falling 
off ill quantity took place, as a ie>iilt of the severest drought known in our 
climatological histoiv over the greater part of Australian wool-producing 
areas, yet tlie value of the wool nearly aggregated that of the previous season, 
which had been a fairly good one. 

The vicissitudes of wheat growung tell much the same tale. The sowing 
of drought-resisting gram, dry farming methods, and scientific manuring 
have, however, brought the proposition of profitable wheat growing from the 
problematical to the actual stage. 

The output has been steadily growing from year to year, and considering that 
nearly 500,000 S([uare miles of the continent receive a sufficient average rainfall, 
i.e., in inches and over during the wheat-growing period (April to October), 
the possibilities of future development in this direction are unlimited. 

The climatic history and prosperity of the last ten years or so contradict 
emphatically the preconceived notion that Australia was the particular 
drought-stricken and precarious area of the earth’s surface. The truth of 
the matter about Australia's rainfall is that — (1) it is generally ample for 
pastoral and agricultural industries over two-thirds of its area : (2) 

different regions have distinct seasonal dry and wet periods . Avhich must 
be more fully recognised and itidustrial operations adapted accordingly : 
(3) it is subject in part, but never in the whole, to prolonged periods when 
the rainfall is short of the seasonal average. Australia is not peculiar in 
this respect. It follows, tlierefore, that as the so far undeveloped country 
becomes populated and put to profitable use, the general wealth of the 
community as a whole will steadilv increase. 

Striking illustrations supporting the above statement have been 
furnished by both Victoria and Xe\v South Wales since the beginning of this 
century. The lo.sses due to shortage of rain in Gippsland during that period 
were largely mitigated by the returns from the newly -developed Mallee 
territory, and this wealth, be it said, was derived from a part of the State 
which was previously regarded as wortldess. 

South-eastern New Soutli Wales, which in earlier times largely comprised 
the developed portion of the State, suffered its greatest falling off in aggregate 
rainfall during tlie same period, and, had it not been for agricultural and 
pastoral enterprise in the west and dairying developments on the noith coast, 
would have experienced the effects of its rec<u‘d drouirlit, instead of attain- 
ing as it did the zenith of its pi’ospeiity. 

2. The Seasons. 

The montlis of December, January, and February, constitute summer ; 
March. April, and May, autumn ; June, July, and August, winter ; and 
September. October, and Xovember, spring. 
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January is generally the hottest month and July tlie coldest, but February 
is the hottest month in the coastal areas of Victoria and throughout Tasmania ; 
December the warmest month in Northern Queensland ; November at Port 
Darwin ; and January and December at Broome. 

These anomalies in the northern parts of Australia are j)roi>ably due to 
the cooling effects of the monsoon rains, which seasonally occur tliere during 
the late summer months. 

3. Temperature. 

Australia possesses the most paciffc and equable climate of all the conti- 
nents. This is due to its geographical position, the absence of plivsiographi- 
cal extremes, and its insularity. Its most northern limit is 11 de^rrees from 
the equator, and its southern about 50 from the South Pole, distances suffi- 
ciently remote from both to temper the seventy of heat and (old. to which 
is added the modifying effects of the intervening oceans. 

Jf its total area, 1,149,320 square miles are situated north of the tropic, 
and l,825.2bl square miles to the south of it. Thus it has a wide range of 
climate. In Queensland, the Northern Territory, and the northern portions 
of Western Australia, there is an unlimited opening for the growth of tropical 
products, such as rubber, cotton, sugar, etc. Suitable areas south of the 
tropic may be found for all temperate classes of vegetation, including fruit. 

January and February are the two hottest months, the mean temperatures 
ranging from 80 to S5 degrees over all the northern and central regions, 
and to 65 degrees and 70 degrees over the southern areas. Owing, however, 
to the declining angle of the sun's rays and the advent of the seasonal mon- 
soonal rains, these temperatures rapidly fall, until in July, the coldest month, 
a mean as high as 75 degrees is experienced only over a very narrow strip of 
the northern sea coast, that over the southern half being 55 degrees and under. 

During the hot months of the year the climate on the coast, except in the 
south, is invariably enervating. Inland, however, life is generally enjoyable, 
although the thermometer may, in extreme cases, reach as high as 120 degrees 
m the shade, the dryness of the air and consequent rapid cooling of the skin 
by evaporation preventing serious discomfort when protected from the 
direct rays of the sun. Nocturnal radiation, too, as contrasted with that of 
coastal districts, is very active, so that the nights are invariably cool, and an 
absence of monotony of temperature tends to a bracing of the svsteni and to 
good sleep at night. 

During some seasons parts of the continent are subject to prolonged heat 
spells, as for example, at Marble Bar, a mining township in the nortli-west of 
Western Australia, where the maximum tlKuinometcr reached ItK) degrees Fah. 
and over for 64 consecutive days in the year 1902. NuIIagine. in the same 
region, recorch^d ICMl degrees Fah. for 57 days in the year 1900; Boulia, in 
Western Queensland, 53 in 1902 ; Charlotte Waters, m the neiglibourhood 
of Lake Eyre, 25 days in 1893 ; and Charleville, m Central Queensland, 20 
days in 1893. Heat of this description is, however, confined to the interior 
The figures of the State capitals will serve for confirmation of this point. 
Perth has only experienced a maximum temperature of 90 degrees and over 
on 20 consecutive days ; Adelaide, 1 1 ; Melbourne and Brisbane, 8 ; Sydney, 
4 ; and Hobart, 3 ; and it may fairly be assumed that extremes of climate 
in this respect have practically been reached, as records have been kept 
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Graph showing Mean Monthly Temperatures of Principal 
Cities in kstralia. 



Kote.— Each vertical space rejaresente 2 ° Fahrenheit or I T Centigrade. 
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at all the Observatories at these places, with the exception of Perth, for over 
half>a-ceutiuy, a period sufficiently long for the establishment of temperature 
normals. 

The foregoing remarks indicate that shade temperatures alone give only 
actual temperature as experienced by dry inorganic substances and not the 
sensible temperature as felt by organic bodies. This difference is due. as 
already stated, to cooling by the evaporation of moisture from the skin by 
wind and heat, but more especially by the action of wind. In order, there- 
fore. to gauge the appreciable temperature of a country, it is necessary to use 
other instruments than the ordinary maximum and minimum thermometers. 
The principal additional instrument ret[ui3itioned for the desired end is the 
wet bulb thermometer. 

A number of these have been distributed throughout Australia for the 
purpose of showing the disposition and trend of the wet bulb isotherms. 
Altliough the period over which observations have extended is not long 
enough to determine definite normals, yet sufficient records have been 
obtained to fairly establish the influence of this climatic element. At the 
outset it may be said that in no part of Australia is the wet bulb temperature 
maintained at a reading sufficiently high to be detrimental to the health and 
physi(|ue of tho.se engaged in outdoor labour. 

Investigations so far carried out confine the 80-degree Fah. wet bulb 
isotherm to a very narrow track of country on the northwvest coast of Western 
Australia during the months of December, January, and February. 

The TO-degree Pah. isotherm only extends to sub-tropical latitudes over 
comparative small areas in Queensland and Western Australia during the 
same montlrs and March, while in southern Australia the readings are 
from 50 degrees to 70 degrees. 

The accompanying table and graph show the average monthly and annual 
temperatures at a number of representative centres of the Commonwealth. 

Broome, Port Darwin, and Tlmrsday Island are the hottest of the.se, 
and hare an annual average range of 16*6 degrees, 8*3 degrees, and 5*5 
degrees respectively. The last-named is undoubtedly the most monotonously 
warm place of the continent. 

Of the capital cities Brisbane is the hottest and Ho])art the coldest, the 
others taking order between them as follows : — Perth. Sydney, Adelaide, 
and Melbourne. The annual average range between the hottest and coldest 
months is about 20 degree.s in all these places. 

Taking Kalgoorlie and Broken Hill to represent conditions in the interior, 
we naturally find the extremes are much greater — Broken HilFs maximum 
of 78*1 degrees in January falls to a minimum of 10*2 degrees in Julv, a 
range of 29*2 degrees; and Kalgoorlie's 77*5 degrees in January to 50*8 
degrees in July, a range of 26*7 degrees. 

In sub-tropical areas insolation is more active over the eastern half than 
over the western during the early summer months, and more active over 
parts of the western coastal districts during tlie late summer months. 

In eastern Australia, too, the temperatures in the sub-tropics are about 
1 degree higher than in corresponding latitude.s in the west. North of the 
tropic these conditions are reversed, and between latitudes 17 degrees to 20 
degrees the difference in excess is as much as 10 degrees in favour of the west 
coast. 
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4. Frosts. 

AltlioRL^li observations have been taken ( untinuously fnr a great number 
ut veal-'', no notes of appieeiable frosts haA’e been leoorded over all the northern 
coastal regions extending from CTeraldtim on tlie west coast riglit round 
the north and ea^t coasts to Bri'^bane. The same remark applies to Xorthern 
Ten itorv. 

In all c)thei paits of Australia, howevei. night fiosts are severe and 
frequent, although of consideiably varying periods. 

On the hiiihlands in New South Wales. Ahctoria. and Tasmania, frosts of 
a more t»r h‘ss damaging nature have occurred in every month of the year. 
C)ver a stretch of country largely rompiising the wheat areas of South Aiis~ 
tialni. Victoria. New South Wales, and Queensland, they liave been recorded 
between April and (October. 

Over north-central and iiorth-east Aictoiia. the south and central 
westeiii slopes of Xew South Wales, from April to Xoveinber ; over the 
Oaseovne and north-eastern parts of AVesteni Australia and Central Australia 
fiom June to August.'^ 

In central and western Queensland hum June to July, June to August, 
or Alay to August. 

Over the southern portion of Western Australia from April to Octoher. 
or Alay to September. 

For details of frost periods and distribution, see Fig d 

5. Rainfall. 

Sources of Rainfall. 

The two mam sources of Australian rainfall are the southern depressions 
which skirt the southern shores of the continent mainly during the winter 
months, and the tropical low pressure wldch operates cliiefly in the 
surrrrrrer months. 

A secondarv but important source of supply is the anticyclone, which 
bv inducing a flow of moist air from the adjacent ocean waters at any time 
during the vear rnav bring about copious rains over the eastern littoral. 

The minor sources of rain are those of cyclones and tornadoes, but although 
these storms are charai'teristic of the country and result in heavy downpours, 
they cannot be H'garded as staple or widespread givers of ram. 

Physical Causes of Rain. 

The condensation of water vapour into visible cloud form in the 
atmosphere is brought about generally by cooling. There are several 
known processes by which condensation results, and there may be 
other physical causes which give rise to the same ehect, notably atmospheric 
elertneitv, but which are not at present properly understood. 

These nic.v be eiiuniercted as follows 

(1) The meeting of cold and warm currents of air forming conden- 

sation known as fog. 

(2) (^)ndensation by aseending currents due to convection. 

(3) Condensation bv forced ascending current, t e., air forced from 

the sea to tlie using '^ea shore and up the sides of hills and 
mountains. 


• Tilt a.ita I.irseiy saTheit d com t^xploiers’ diarh'S. 
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(1) Condeii^citioii by falling barometric pressui‘e. 

(5) Condensation by atmospheric wave 

(6) Condensation by radiation. 

(7) Condensation due to conduction. 

(8) Condensation by diffusion of water vapour. 

These processes have only to be continued sutffciently long for precipi- 
tation to take place either in the form of rain. snow, or hail. 

The above deffnitions may be found in most meteorological text-books, 
and are only repeated here to emphasize the fact that one of the most 
important processes, at all events as far as it applies to Australian 
Meteorology, has hitherto been generally overlooked, and that is the move- 
ment of air from warm to cool latitudes and zones causing condensation and 
finally bounteous precipitation over vast areas, with more or le.'^s disregard to 
the influence of land elevation or of barometric fluctuations. 

During tlie present year, 1913, many examples of this phenomenon 
have occurred, and the break up of the dry spell over eastern Australia in 
.June, 1912. was a conspicuous one. 

The characteristic isobaiic conditions which precede or accompanv this 
form of rain production are anticyclones of great dimensions and of consider- 
able intensity, covering the eastern half of Australia, and perhaps an equal 
area of the ocean to the east. Their western isobars are comparativelv 
straight, extending from the Indian Ocean east from the meridian of Port 
Darwin to the Southern Ocean east of Spencer’s Gulf. The following and 
attending areas of the low pressure generally take the form of a shallow 
trough or valley in the atmosphere extending through the centre of Australia 
from the northern to the southern seaboards. It will thus be seen that a 
direct and rapid wind circulation control extends from the equatorial zone to 
temperate latitudes resulting in conditions particularly favorable for wide- 
spread and heavy downpours. 

The rainy season in Western Australia may be said to result almost 
solely from this physical action. 

The rain-bearing winds are northerly, precipitation becoming heavier as 
higher latitudes are reached. 

Over Papua the reverse action takes place ; during the dry season the 
winds are strong and persistent from the south-east quarter, blowing from 
cool to warmer latitudes. The water vapour carried by these winds is there- 
fore expanded instead of precipitated. 

On the occa.sion of the rain storm of June, 1912, it is estimated from this 
cause of precipitation that an inch of rain on tlie average fell over an area 
approximating 1,000,000 S(_[uare miles of eastern Australia, or a weight 
of water roughly equivalent to POOO.fKJO x 610 x PK) ^ 64:,OO0,0<XT000 
tons. 

The knowledge that rain visitations of this character are not infrequent 
completely dispels the preconceived notion of Australia being a particularly 
dry area of the earth’s surface, and shews that althougli our rain seasons 
may be irregular, yet relief from dry spells may occur, as in the case quoted. 
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cit times long after the normal period for rain has passed. This peculiarity is 


a great advantage and a happy featur 
different from conditions, say, for 
example, that obtain in India — where, if 
the monsoon season fails to bring rain, 
very little hope of relief can be looked for. 

Before finally leaving this point, it 
may dehnitely be accepted that any 
isobaric distribution that controls a 
strong wind circulation from warm to 
cool areas, more especially from warm 
to cool latitudes, will bring about good 
rains, and, moreover, that the recur- 
rence of such isobaric distributions are 
typical events of good seasons. (See 
Fig. 5.) 

On the other hand, extensive 
isobaric distributions that control a 
wind circulation from cool to warm 
zones or latitudes, or that control a 
wind circulation along parallels of 
latitude, will bring little or no rain 
except in opposing coastal areas. 
These distributions predominate during 
and are typical of a drv season. (See 
Fig. 6.) 


of Australian climate : and very 




Fig. 6. — Isue^vric Distribution 
(dry T’SPe), 


6. The Normal Monthly Distribution of Rain. 

A set of charts illustrating the monthly progress of rainfall in Australia has 
recently been published. Those of January and July, together with one for 
the whole year, are here reproduced. They were compiled from data extending 
over a considerable period, generally from 20 to 40 years (there being 
only a few stations with a minimum of fifteen years’ record), so that the 
isohyets are likely to sulfer little modification in the future. 

A casual glance at the series reveals three marked facts — (1) that during 
the hotter months, viz., November to April inclusive, the northern parts of 
Australia are wet and the southern dry ; (2) that during the colder months 
viz., l\Iay to October inclusive, the southern parts are wet, and tlie northern 
dry ; (3) that the rainfall is distributed fairly generally throughout the 

year over the eastern areas of Australia. 

During January and February fully three-fourth^ of the continent, com- 
prising the whole of the northern and eastern areas, are wet, while the central, 
southern, and south-western portions are distinctly dry. In March, there 
is a general retreat northward of the rainfall area to the extent of 200 miles 
in Western Australia, a slight extension westward in the south-east quarter 
of the continent, and in Western Australia the I -in. isohyetal appears on the 
extreme south-west coast. 
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In Apiil the northern rain area retreats in central Austialia from the tr^pK 
to within 3i’M} miles the north coast, althoui^^h still lairuinit over the noith- 
west coast ot Western Aiistialia and the Murchison itol(l-li*dd<. 

Ill the south a decided westerly exten-^ion take< pla< e trnni the south- 
eastern States to South Australia and We'^tern Australia, the i-in. isohyetal 
sweeping continuously around the -out hem shores with the exception of a 
short break at the head of the Gieat Bi^ht. 

The northern rain entirely disappears in ]\l<iy, and the southern extends 
up the west coast of Western Australia to within a few mile< of Cossack, 
and the quantities increase as compared with those of the picviou< month b\- 
4 inches in the extreme south-west corner. 

June, the wettest month of the year foi southein Austialia. shows a < oin- 
plete reversal of January rain conditions. In Western Austialia precipita- 
tion is general during this month west of a line joining Derbv and Eviv 
and in South Australia tlie I -in. isohyet rea<'hes its furthest northern limit 
in close proximity to Farina. 

From July to December it may be remarked that the rain area as a whole 
swings hack in the opposite direction to its march during the first six months. 

On the west coast the 1-in. line steps back to Onslow m Julv ; to Hamelin 
Pool ill August ; to (Teraldton in September : still farther south in October : 
and all but disappears in the extreme south-west in November : so that 
little or nothing is left in December. While this retreating process is taking 
place in the west, a corresponding advance movement is going on in the 
east. Between the end of June and the end of August there is little change, 
but from September to the end of the year the expansion of area anrl qua n tit v 
of rain increases rapidly. October shows the return of the monsoon rain m 
Northern Teiritorv. In November it has penetrated 4oO miles further into 
the inteiior and conm^cted up with the permanent ram area over eastern 
Australia. 

Ill December, the monsoon rain cover> practicallv the whole of the conti- 
nent north of the Tropic, and east of the Ifltli meridian. 

We find, therefore, that there exists apparently an o.NciIlatoiv movement 
of the seasonal rains oi Australia about a centre in tlie vicinity of Forbes, 
in New South Wales. It is pculiaps a natural coincidence that this a])pan‘nt 
<-entre of oscillation is approximately the centre of gravitv of Australia's 
population, and is not far from the Federal capital site ; anothei interestiim 
point is that the amplitude (»f o^r illation exai tly ntpials 72 (h‘gnM‘> of arc or 
one-fifth of a circle. 

7. Wettest Months. 

Roughly speaking, June is the wettest mouth over that portion of Aus- 
tralia lying to the south of a line jf)ining Onslow on the north-wi'st coast 
of Western Australia and Sydney on tlie east coast. 

To tlie noith of that line. January commamls the greate.st claim as the 
wettest month, although February runs it very closelv over a wide belt of 
country extending from the lower Northern Territorv through south-west 
Queensland to northern parts of New South Wales. March also is the 
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Graph showing Kean Konthly Hainfail of Principal Cities 

in Australia, 



Note. Eacn vertical space represents *5 of an inch or 12*7 millinietres. 
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\v(‘ttest month in parts of central Queensland, parts of central New South 
Wales, and over a com^^aratively small area on the north-west coast of Western 
Australia. 

As would naturally be expected, at the junction of the summer and winter 
lams, which is represented by the line above mentioned crossing the conti- 
nent from north-west to south-east, the wettest month is somewhat inde- 
tJUTuinate. This point is particularly noticeable in the State of New South 
Wales, through which the line centrally passes, for within its boundaries 
everv month with the exception of September is represented as the wettest 
month in some part or other, with a preponderance, as before stated, for 
June in the southern lialf, and January, February, and idarch in the northern 
half, as the months of heaviest total falls. 


Heavy Kaixfalls. Western Australia. 


X.nm- of Tu^\n oi 
LoLMity. 

D.itt 

- 

A>ootl: . - 

S Feb.. mi2. . 

1111 

8 •8.7 


11 Feb., 1912. . 

.7-8.7 

Balia Balia. 

20 Mar., 1S99 

0-00 


21 Mar.. 1899 

14-40 

JUtiuboo Crook 

22 Mar., 1899 

10-10 

Boudaiif' 

:i Jan.. 1894.. 

10-03 


4 Jan., 1894. . 

.7 - 22 


21 Mar., 1899 

14 -.73 


(i Feb., 1901 . . 

1 -91 


7 Feb.. 1901 . . 

9-10 

< '<irlton . . 

11 Jan., 1903 

10 -04 


S Feb., 1912.. 

9-0.7 


9 Feb., 1912. . 

3-1.7 

( 'horrabuii 

28 Apr., 1910 

2 -90 


29 A])r., 1910 

7-78 

Coro'S T'-laud 

29 Xov.. 19o3 

14-38 


21) l)e<-., 1907 

! 8-00 


'27 Deo., 1907 

! 2-r,.7 


j S .fulv, BIOS. 

10-21 


'9 JulV. I90S. . j 

2 - 7.7 


|23 July, 1908 ^ 

2-40 


j 24 July. 1908 

7-00 


j 2r> July, 190S 

3-8.7 


1 0 Oct.! 1910 . 

12-70 

< \ >''''ar k 

3 Apr., 1898.. 

12-82 


1.7 Apr.. 1900 

0 *89 


10 Apr.. 1900 

13-23 

(Toy<loii 

3 Mar., 19o3 

12-00 

Do Croy 

3 Jan., 1894. . 

9-7.7 

DorLv . . . , 

29 Dec.. 1898 

13-09 

! 

30 Dee., 1898 

7-14 

Forto-'C-uo 

3 May. 1890 

23 -311 

IikIoo 

22 Mar., 1890 

.7*08 


i 23 Mar.. 1890 

,7-40 

Ivordiadai’N 

7 Feb., 1901. . 

12-00 

La G ran«io 

2(^ Dec., 190.7 ' 

3-70 


A. tint' oi t uwii 01 
Lciiality 

I)atr 

3 

La Grange 

21 Bee . 100.7 

iiicht 

7-61 

Millstreaiu 

.7 Mar., 1900 

10-00 

Obagama 

10 Feb., 1890 

3-93 


17 Feb., 1896 

6-30 


IS Feb., 1896 

7-22 

• - 

28 Feb., 1910 

12-00 

Puiut ('loate-' 

20 Jan., 1909 

10*87 

Point Tunneut 

17 Bee., 1906 

11 -86 

Port Fledland 

7 Feb., 1901.. 

3 '50 


8 Feb.. 1901.. 

9 *55 

C^uanbuu 

29 Apr.. 1910 

0 - .7.7 


30 Apr., 1910 

3*40 

Koebouiiie 

3 Apr., 1S9S . . 

11-44 


C) Mar., 1900 

10-32 

TAiubrry 


11-00 


3 Mar.. 1903 

10-47 

Tliaugoo 

17-19 Feb.. 

24-18 


1896 

28 Bee.. 1898 

1 1 -15 

.. i 

20 Xov.. 1910 

7 -40 

> . 1 

21 Xov.. 1910 

4-50 

Whim Creek . ] 

' 2 A])!'., 1898 . . 

7 *08 

. . j 

2 > A{>r,. 1898 . , 

29-41 


20 Mar.. 1 899 

8-89 

.. • • 1 

21 Mar.. 1899 

18*17 


0 Mar., 19i)0 

10-32 

1 

3 Mar.. 1903 

10*44 

Wooibtoek . . 1 

21 Mar., 1913 

13-00 

Wviidham . . ‘ 

27 Jan., ISOO 

11*00 

. . ! 

11 Jan., 1903 

9-98 


12 Jan., 1903 

0*04 

. . 1 

13 Jan., 1003 

4*20 

Veeda . . . ■ 1 

28 Bee.. 1898 

8-42 


29 Bee., 1898 

0*88 


30 Bee., 1S98 

0-12 
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Nan e of Lown or 
Locality. 

Date. 

= Xame of i’nwu or 

= Locality 

DatH, 2 



iiicht > 

IPChr, 

Arltun^a 

1 ^lar., FJlU 

l'U2 Fort Darwin 

7 4an., 1897 . . 11 *07 


2 Mar., 19 iU 

1-42 

20 Dec., 1911 1’42 


:j Mar, 19 ID 

7*77 

27 De. .. 1911 , 7*87 


4 Mir., 1910 

1*85 

2^ Dec.. 1911 i 2*00 


.3 Mar., 1910 

1*24 Few eil's Creek . 

25 Feb., 1910 1 2*31 

Borroloola 

14 Mar., 1899 

14*00 

Feb., 1910 1 *21 

Lake Xash 

21 Mar., 1901 

10*25 

27 Feb., 1910 , S-F.» 

Fine Creek 

S Tan., 1897. . 

10*35 Te n na nt X ( 'ree k 

2t* Feb.. 19HJ I*ls 

Point Charles 

40 Jan., 1913 

4-40 

27 Feb.. 1910 ■ 1 *02 

,, 

31 Jan., 1913 

5 ■ Oil 

28 Feb.. 1910 9*22 


He A R A1 NF ALL S . Q V E E N S L A X D . 


N.uric or Town oi 
Lucality. 

Du O' 

1 

Name <jI lown ei 
Locality 

Dat. 

1 

c 

AnMeaev 

20 Dec., F909 

ni< hes 
18*20 

Cairns . . 

5 Apr., 1891 . . 

14 08 

A^cot 

14 Mar., 1908 

11*34 

,, 

9 Jan., 1892. . 

10*50 

Avr 

20 Sept,, 1890 

14*58 


4 Jan., 1909. . 

11*50 


25 Mar., 1891 

10*19 


3 Jan., 1911. . 

11*97 


20 Jan.. 189T> 

10*50 


11 Feb., 1911 

15*17 

Babinda 

17 Mar , 1912 

10*15 


17 Mar., 1911 

10*35 

Beenleiy:h 

21 Jan., 1887 

11 *30 


1 Apr., 1911.. 

11*71 


14 Mar., 1908 

10-40 


2 Apr., 1911.. 

20*l(i 

BlooiU'.burv 

14 Feb., 1893 

17*40 

Caloundra 

21 Jan.. 1887 

10*50 


27 Jan., 1890 

10*52 

Cape CapiK'orn . . 

17 Jan., 1905 

10*10 


10 Jan., 1901 

10*02 

Cape Grafton 

5 Mar., 1890 

13*37 


4 Mar., 19(J0 

11 *30 

Cardwell 

is Mar., 1887 

10*15 


9 Jan., 1908 . . 

11-30 


30 Dec., 1889 

12*00 

BoLi^ro-roarl June- 

14 Mar., 1908 

10*42 


2 Jan., 1890. . 

10*00 

tion 

Botanic Garden'^, 


10*80 


23 Mar., l89o 
18 Mar., 1904 

12*00 

18*24 

Brisbane 

Bowen . . . 1 

13 Feb., 1893 

14*05 


3 Apr., 1911. 

7 Apr., 1912 

12*84 

1 1 *90 


20 Jan., 1894 

11*11 

Cedar Pocket 

20 Dee., 1909 

ii*3(; 

Bow*en Park 

10 Feb., 1893 | 

10*38 

Central Kin Kin 


10*17 


14 Mar., 1908 j 

11*50 

Chiefswuod 

' 14 Mar., 1898 

U*01 

Brisbane 

21 Jan., 1887 ‘ 

18*31 

Childers . . 

() Mar., 18!)S 

11*28 

,, . . 

14 Mar., 1908 

11*18 

Clare 

i 20 Jan., 1890 

15*30 

Broniby Park 

14 Feb., 1893 

13*28 

Cleveland 

13 Jan., lOlO 

10*13 

( Bow<‘n ) 

20 Jan , 1894 

11 *20 

Coen 

2 June, 19l(( 
2U Apr., 1903 

11*20 

11*11 

Brooklield 

14 Mar.. 1908 

14*95 

,, 

1 1 Apr., 1910. . 

10*71 

Buderim Mountain 

11 Jan., 1898 

20*20 

Collaroy 

^ 30 Jan., 1S9() 

14*25 


9 Mar., 1898 

11*10 


30 Jan., 1910 

10*25 

Bulimba { Brisbane) 

10 F'eb., 1893 

10*40 

Cooktown 

22 Jan., 1903 

12*49 

BundabtTir 

31 Jan., 1893 

10-15 


19 Jan., 1907 

11*70 

Burktdowji 

15 Jan.. 1891 

13*58 


1 Apr., 1911.. 

11*11 


12 Mar., 1903 

14*52 

Cuoran . . 

1 Feb., 1893.. 

13*02 

Bustard Head 

18 Feb., 1888 

10*14 


9 June, 1893 

10*12 

»♦ 

30 Jan., 1893 

11 *85 


20 Dec., 1908 

14*08 

Caboolture 

21 Jan,, 1887 

1(1 *00 

Cooroy . . , . ; 

9 June, 1893 

13*00 

,* 

10 Jan., 1898 

10*28 


10 Jan., 1898 

13 *50 

( 3iirns . . 

11 Feb., 1889 

14*74 

,, . . . . 1 

0 Mar., 1898 

10*04 


21 Apr., 188!l 

12*40 

Cres'-hro )k 

10 Feb., 1893 

10*05 
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Heavv Rainfalls, Queensland — continued. 


_ 

Namf* 01 Town or 
Locality. 

Date. 

= Name of Town ui 

2 Loi;ality. 

Date. 


Crob am hurst 

31 Jan., 1893 

IIK llL'^ 

10*78 Goondi Mill (near 

23 Jan., 1892 

niches. 

11*10 

(Blackall Range) 

2 Feb., 1893. . 

Innisfail) 

3o*71 

6 Apr., 1894. . 

15*69 


9 June, 1893 

13*31 

7 Mar., 1899 

10*08 


9 Jan., 1898. . 

19*33 

IS Apr,, 1899 

14*78 


6 Mar., 1898 

16*01 

24 Jam, 19oo 

13*30 


2h Dec., 1909 

13*83 

6 Jan., 1901 . , 

10*70 

Crow's Xest 

2 Aug., 1908 

11*17 

2 Mar., 1901 

10*67 

Croydon 

29 Jan.. 1908 

13*00 

29 Dec., 1903 

17*83 

Cryna (Beaudesert) 

21 Jan., 1887 

14*00 

17 Mar., 1904 

10*00 

Dungene'^s 

10 Mar., 1893 

22*17 

21 Mar., 1910 

10*38 


19 Jan., 1894 

11-84 

10 Feb., 1911 

17*68 


17 Apr., 1894 

14*00 

31 Mar., 1911 

12*38 

Runira , . 

9 Jan., 1898. . 

l8 *45 

1 Apr., 1911. . 

13*60 


0 Mar., 1898 

13*93 

6 Apr., 1912. . 

15*33 

Eddington {^CLm- 

23 Jan., 1891 

10 *33 Granada (late 

27 Jan., 1891 

11*29 

curry) 

Emu Park 

31 Jan., 1893 

Donaldson) 

10*00 

8 Jan., 1911. . 

13*30 

EnoiTsera Railway 

14 Mar., 1908 

1^*14 

9 Jan., 1911.. 

14*30 

Enogsera Ue-^ervoir 


10*98 Gympic 

9 Mar., 1901 

11*64 

E^Ilei^t Junction . . 


13*00 Halifax 

3 Feb., 1899, . 

13*37 

Esk 

21 Jan., 1887 

10*70 

S Mar., 1899 

11*00 


14 Mar., 1908 

11*12 

6 Jan., 1901. . 

15*68 

Fassifern 

21 Jan., 1887 

19*20 

8 Feb., 1901. . 

10*30 

Flat Top Island . . 

22 Dec., 1909 

12*96 

26 Mar., 1903 

10*07 

Flora ville 

0 Jan., 1897 . . 

10*79 

30 Jan., 1906 

10*41 

y, * * 

11 Mar., 1903 

12-8() 

8 Apr., 1912. . 

12*73 

Flying Fi'^h Point 

7 Apr., 1912 . . 

16*06 Hambledon Mill 

7 Jan., 1908.. 

11*00 

Geraldton (now In- 

H Feb., 1889 

17*13 „ „ 

13 Jan.. 1909 ! 

13*80 

nisfail) 

31 Dec., 1889 

12*43 . 

16 Feb., 1910 ‘ 
2 Jan., 1911. . 

11*43 

18*61 


23 Jan., 1892 

11*10 

10 Feb., 1911 

13*97 


6 Apr., 1894. . 

16*02 .. .... 

30 Mar., 1911 

13*04 


3 Mar., 1896 

11*42 ,, 

31 Mar., 1911 

14*93 


7 Mar., 1899 

10*23 „ „ 

1 Apr., 1911.. 

19*62 


18 Apr., 1899 

13*20 Harvev Creek 

8 Mar,, 1899 

17*72 

,, ,, 

24 Jan., 1900 

13*22 „ ^ „ 

25 Jan., 1900 

12*33 


6 Jan., 1901 . . 

11*33 

25 May, 1901 

14*00 


29 Dec., 1903 

21*22 

14 Mar., 1903 

12*10 


17 Mar., 1904 

10*33 

21 Apr., 1903 

10*10 


30 Jan., 1908 

11*76 

11 Jan., 1905 

16*96 

i 

14 Jan., 1909 

1 1 *63 

28 Jan., 1906 

12*29 


11 Feb.. 1911 

14*48 

20 Jan., 1907 

10*13 


1 Apr., 1911. . 

12*33 

8 Jan., 1908 . . 

10*31 


2 Apr., 1911.. 

13*00 

30 Jan., 1008 

11*31 


3 Apr., 1911. . 

11*23 

25 Mar , 1908 

11*84 

,, ,, 

7 Apr., 1912. . 

20*50 

14 Jan., 1909 

14*40 


8 Apr., 1912. . 

12*13 

16 Feb., 1910 

10*00 

Gin Gin. . 

16 Jan., 19it> 

13*61 

3 Jan., 1911.. 

27*73 

Gladstone 

18 Feb., 1888 

12*37 

11 Feb., 1911 

12*88 


31 Jan., 1893 

14*62 

31 Mar., 1911 

10*93 


4 Feb., 1911 . 

18*83 

1 Apr., 1911. . 

13*61 

Glass Mountains . . 

26 Dec., 1909 

10*48 

2 Apr., 1911 . . 

16 *46 

Glen Broughton . . 

5 Apr., 1894 . . 

18*30 

17 Mar., 1912 

10*13 

( rleu Prairie 

IS Apr., 1904 

12*18 Plaughton Valley 

26 Jan., 1896 

18*10 

Gold Creek Reser- 

16 Feb., 1893 

11*16 llillerc'^t (3Iooloo- 

20 Dec., 1909 

13*33 

voir 

14 :\Iar,, 1908 

lah) 

12*30 Holmwood (Wood- 

2 Feb., 1893. . 

16*19 

Goodna 

21 Jan., 1887 

14 Mar., 1908 

11*00 ford) 

11 *03 

10 Jan., 1898 

12*40 



Federal Haxuhuok. 


U() 


Heavy Rainfalls, yuEEX>LAXi > — coHtnnnd 


Xaiii-.‘ uf lovs'ii oi ! 

LutiUity. 1 

Dat. 

r X.illlL el leu a OI 

= I.e, ,tlir\ 





lie ii> > 


lilt h* ' 

Homt'bu'ih . . j 

o Feb , 1 8RS . . 

12*04 Lvttnn .. 

Pi Feb.. 1893 

11*74 


21 Mil'.. 1S<)S 

lo*2b 

20 Mar.. 1898 

10 *20 

.. i 

11 Jan,. lOol 

1 1 '40 Mackav 

17 F. b , ls.'^> 

in-lO 

Howcirl 

L") Jan.. PHio 

10 -.3.3 

1.3 Feb., 1893 

10*40 

Iti(luuruu[)illv 

U Mar., plus 

10*28 

3 F 1).. 189S. . 

11 *9.3 

IiiLfham . . ; 18 Jaii.. l8'>4 

12*00 

.3 Jan.. 1904. 

10*4.3 


7 Apr., i8b4. . 

10*10 

23 Dec.. PM >9 

13*90 


() Jan., 1901 . . 

13 *.39 

12 Mar.. 1910 

10*31 


2o Pec.. 190o 

12 *30 Suirar Expcrinien* 

23 Dec.. 19U9 

12*00 

inker man 

21 Sept., 1890 

12*93 tal Farm, Mao- 



Inne-'howen (John- 

:30 Dec., 1889 

14 *01 kav 



toue River ) 


Maerladc Mill 

28 Mar.. 1S9I 

10*01 

1111114^11 

7 Apr. 1912 

2o*.3n (Townsville) 




8 Ap . 1912 . 

12-1.3 

1.3 Mar.. 1893 

10*50 

In^kip Point 

13 Mar.. 18!)2 

10*0.3 

IS Jan 5 1894 

12*50 

Junction 

b Mar.. 1898 

13*00 

17 Apr , 1894 

14*20 

Kaineriiii'^a 

20 Jan., 1892 

13*01 

.3 Feb., 1899. . 

15*20 

(Lairti'') 



0 .Jan,, 1901 . . 

23*33 


23 Pel)., 1894 

lO • 10 Malenv . . 

14 Mar., 190.8 

10*95 

!! ' ' 

b Apr., 1894. , 

14*04 „ ' . . 

20 Dee.. 1909 

14*70 


5 Apr., 189.3. . 

12*31 Manly 

14 Mar , 190S 

11*90 


.3 Mar., 189b 

11 *81 Mapleton 

14 Mar., 1908 

14*29 


8 Mar., 1899 

10 *.30 

2b Dec.. 1909 

1.3-72 


21 Apr., 1903 

11-7.3 

4 Feb., 1911 . . 

10*07 


2 .Tan., 1911. . 

10 *9.3 MarccFia 

31 3Iar., 1911 

10*59 


3 Jan., 1911. . 

10*2-3 MarlboiMiiuli 

17 Feb., 1888 

14*24 


11 Feb., 1911 

13*07 

29 .Tan , 1890 

10 '84 


17 Mar., 1911 

10*30 Maync .Tuiictidn .. 

14 Mar., 1908 

10*30 


1 Aj)r., 1911. . 

14*20 Mein 

4 Apr., 189.3. . 

10*50 


2 Apr.. 1911, . 

j 21 *00 Milton . . 

14 Mar., 1908 

12*24 

Kilkivdii Junction 

10 Jan., 1898 

11 *08 Mirani . , 

12 .Ian., 1901 

10*59 

Kululu, -Mackay . 

11 .Tan.. 19(H 

11 *70 

28 Mar., PM>3 | 

10*10 


12 .Tan., 190.3 

10*94 Mollov . 

Pi Mar.. PHI I 

11 -.30 

Kurarula 

0 Mar., 181 >9 

14*12 ^ 

.30 Mar., 1911 

10*IK> 


20 Apr., 1903 

14*10 

‘ 31 3Iar., 1911 

20*00 


14 .Tan., 1909 

12*37 

i 1 A]>r., 1911 . . 

20*00 


27 .Tan., 1910 

9*4(> 

'2 Apr., 1911. 

20*00 


28 .Tan,. 1910 

9*28 Mf)nkira 

1 Fel),. j9nr>.. 

11 *01 


3 .Jan., 1911. . 

10*72 Mooloolah 

13 Mai., 1892 

21 -.33 


11 Feb., 1911 

|l0*3n 

1 2 Feb., 1893. . 

19*11 


17 Mar.. 1911 

1.3*10 

9 June, 1S!)3 

11 -.30 


31 Mar., 1911 

18*00 

0 Mar , 1898 

14*43 


1 A])r., 1911. . i 

24*30 MorniiiLisKle 

14 Mar.. 1908 

I0*.3(> 


2 Apr, 1911.. ! 

28 *80 Mount ( 'ro>b\ 

14 .M<ir, 1908 

14*00 

Lake XaJi ’ ^ 

10 .Ian., 189.3 ^ 

10*2.3 Mount Lnthbert . 

18 .Tan.. 1911 

18*00 


i 20 Mar.. 1901 

10*02 Mount ( ir.iv.itt . . 

14 Mar., 1908 

I(p80 

Land'^borouili 

i 2 Feb., 1S!»3. . : 

1.3 *1.3 Mount P(‘rrv 

24 Fel)., 1SS7 

10*00 


1 9 .Tune, 1 893 

12*80 Mounlv.in 

; 14 -Fan., PM)9 

13*00 


9 .Jan., 1898. . | 

9 -.34 

3 .Fan., 1911. . 

12*70 


7 Mar., 1898 ; 

10*3.3 

1 1 Feb,, 1911 

17*40 


2b Dec.. 1909 1 

14*00 

1 Apr.. PHI 

13*20 

Low Kland 

10 Mar.. 1904 | 

1.3*07 

2 Mar.. PHI. 

10*59 


lb Mar., 1911 1 

lb*L3 

7 Apr.. 1912. . 

18*97 


3! Mar., 1911 1 

14*70 Muiidooliiii 

21 Jan., 1887 

17*9.3 


1 Apr., 1911. . 1 

1.3 *.30 M unear .lu net mn 

lO .Mar., !90] 

10*20 

Lueirnia 

4 Feb., 1899. . 

11*10 Murraric 

I 14 Mar., 1908 

11 *50 


17 Feb., 190b 

13*3.3 Mu>eravc 

1 0 Apr., 1894. . 

13*71 


10 Mar., 190b 

14 *00 Xainbour 

9 .Fan., 1898. 

21 *00 

T,.yttf»n . . 

21 .Fan., 1887 

12*8.3 

7 Mar., 1898 

13*28 


13 Mar. 1892 

10*00 

27 Dee., 1909 

10*80 
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Heavy Rainfalls, Queensland — continued . 


Name of Town or 
Locality 

Date. 


Name ui Town or 
Locality. 

Date. 

Amount. 

Nanaiiu:''> 

9 June, 1893 

inches 

10-00 

i Tabragalba 

21 Jan., 1887 

inches, 

10-00 

Neraui^o 

lo June, 1892 

12-35 

Tallebiidgera 

14 Mar., 1908 

10-80 


14 Mar.. 190S 

Pt-Oo 

1 Tambourine 5[oun- 

17 July, 1889 

10-91 

Netley (Rockhamp- 

20 Jan., I89b 

11 *77 

' tain 

ton) 

Normaiitoii 

14 Jan., J905 

10-72 

; Tarinc:a 
, To wan tin 

14 Mar., 1908 
10 Jan,, 1898 

11-40 

10*51 

North Fine 

11 Jan., 1887 

11 -bO 


30 Alar., 1904 

12-30 


lb Feb., 1893 

14-!)7 


14 Apr., 1904 

11 -30 

Nundah.. 

14 Mar., 1908 

12 -00 

! The Hollow (Mac- 

23 Feb., 1888 

15-12 

One Mile, Gympie 
Oxeuford 

10 Mar., 1901 

14 Mar., 1908 

11 -40 
15 *65 

! kay) 

— - Mar., 1891 

10*39 

Palmwoo G 

4 Feb . 1893. . 

12-30 

j Thornborou^h 

20 Apr., 1903 

18-07 


10 Jan . 1898 

15 *85 

‘ Tierawoomba 

2 Feb., 1898. . 

10 -3b 


7 Mar., 1898 

13-02 

Tooloombah 

29 .Jan., lS9b 

11-70 

,, 

■2o Dec., 1909 

17-75 

Touwoue 

14 Mar., 1908 

11 -bO 


3 Mar.. 1912 

10-00 

Townsville 

24 Jan., 1892 

19-20 

Feachester 

2b Dec., 1909 

14-91 


28 Dec., 1903 

15*00 

Pinkenba 

11 Mar., 1908 

11 -03 

Vietoiia Mill 

G Jan., 1901 . . 

1G-G7 

Pitts worth 

11 Mar.. 1890 

14 -bS 

Walkerston 

12 Jan., 1905 

10 -bO 

Port Douiilas 

15 Mar,, 1887 

13-00 

5Valsh River 

12 Jan,. 1903 

10-22 


12 Feb., 1888 

10-00 


1 Apr., 1911.. 

13*70 


20 Jan,, 1892 

11 -50 

Woodford 

2 Feb., 1893. . 

14*93 


23 F b., 1894 

10 -25 

,, 

10 Jan., 1898 

11*40 


7 Apr., 1894 

10-00 

5Voodlan<D { Yep- 

j 10 Jan,, 1889 

ir-00 


10 Mar,, 1904 
29 Dec., 1904 

■ lG-34 
10 -07 

poon) 

2G Jan, 1890 

10*22 


11 Jan., 1905 

14 -b8 


25 Alar.. 1890 

14*25 


2 Jan., 1911.. 

11 -b4 


31 Jan,, 1893 

23 *07 


11 Feb., 1911 

11-88 


30 Jan., J89b 

11-91 


7 Mar.. 1911 

lb -10 


9 Feb.. 189b.. 

13*97 

,, • • 

i 1 April, 1911 

31 *53 


7 Jan., 1898 . . 

14*50 

Ravenswoo<l 

24 Mar., 1890 

17-00 

Woodstock 

4 Nov.. 1903 

10*44 

,, 

27 Jan., 189b 

10-52 

Wooe:aroo 

14 Alar., 1908 

11*20 

Redcliffe 

21 dan., 1887 

14-00 

Woombye 

2b Dec., 1909 

13*42 


U) Feb., 1893 

1 7 -35 

5Vynniim 

14 Alar., 1908 

11*95 

. . 

10 Jan., 1898 

10-25 

Yandina 

1 Feb., 1893.. i 

20-08 

Riverview 

14 Mar., 1908 

10-12 


9 June, 1893 

12-70 

Rockhampton 

17 Feb., 1888 

10 -82 


9 Jan., 1898.. 

19*25 

,, 

29 Jan., I89b 

10-53 


7 Alar., 1898 

13*52 

Rosedale 

b Mar., 1898 

12*b0 


28 Dec.. 1909 

15*80 

Sandtjate 

21 Jan.. 1887 

10-50 

Yarrabali 

14 Jan., 1009 

11*20 


lb Feb., 1893 

14-03 


3 Jan., 1911. . 

11*50 

Sherwood 

14 Mar., 1908 

1 1 -08 


11 Feb., 1911 

12*00 

Somer'^et 

28 Jan., I!b_l3 

12-02 

,, 

2 Apr., 1911 

30*65 

Southport 

14 Mar., 1908 

1 1 -05 

Yeppoon 

31 Jan., 1893 

20*05 

St. Helena 

lb Feb., 1893 

11*20 


30 elan., 189b 

11-02 

St, Helens ( Mack iy ) 

24 Feb., 1888 

12-00 


8 Jan., 1898. . 

18-05 


22 Mar., 1898 

10-00 

5 » 

S Apr., 1904. . 

10-70 

St. Lawrence 

17 Feb., 1888 

12-10 


3 Feb., 190b.. 

14*90 


30 Jan., 189b 

15-00 


3 Fob., 1911.. 

14-92 

Sunny bank 

14 Mar., 1908 

1 1 -40 

Zilhuere 

14 Alar., 1908 

11-00 


C.l'21o4. 


K 
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Heavy Rainfalls. New Sucth Wale-^. 


Xaintr ol Town or 
Locality. 

Dat. 


oi luwri or 

Lo<. alltv. j 

1 

1 

Date. i 

! 



iin.ht ' 


! 

iiii-hi's 

Albion Park 

S Feb., LSbo . . 

10 *011 


0 Mar., lso3 ; 

14*.')3 

Albury . . 

14 Feb., 1S98 

10*70 

Liveipuul 

23 Feb.. 1874 : 

lu-39 

Aline Dorriuo 

'2'2 Jan.. Is93 1 

10*27 

MarkM-ilie* 

23 Feb., 1008 > 

io*oo 

Anthony 

Mar.. IS&T | 

17*14 

Madden'" Creek . . 

2 b5 b., 10U8. . 1 

10*3b 


15 Jan.. Isyu 

13*13 


13 Jan.. 1011 ! 

18 ** 8 

Arnold Grove 

2^ May. Issb 

11*13 

Maitland We^t 

0 Mar., 1803 ! 

14*79 


i!0 Mar., I<s92 

10*08 

Major'" < reek 

14 Ftdn. I80^ 

12*32 

Araluea 

14 Feb.. 1S9S 

10*51 

Marrir kville 

0 JIar., 1013 

in *40 


15 Feb., ISdS ' 

13*3b 

Milton .. 

13 Jan., 1011 

lb*4i 

Bcllaw on'j:ar<ih 

13 Jan.. 1011 

10*02 

Mittanone 

b Mar., 1 n03 

11*71 

Berry 


Morpeth 

0 Mar.. 1893 

21 '52 

Billci nbil 

14 Mar.. 1>!I4 i 1:^*04 

Mount KenibLi . . 

14 Feb.. 1808 

10 *25 

Bo’tidderiy 

13 Jan.. 1011 

13*03 

.. 

2 Feb., 1008 . . 

10*27 

Bowral . . 

0 Ma.r.. lS03 

11*04 


13 Jam, 1011 

18*25 

Bowraville 

22 June, IsOs 

11*50 

Mount Plea"ant . . 

14 Jam, 1011 

It *40 

Brou^er\ Creek 

14 Feb., isos 

20 *05 

Myra \'ale 

14 Feb,. 1898 

10*00 

,, 

10 Julv, 10 lU 

12*22 

Xambuc( a Head" 

3 Apr.. 1005. . 

10*b2 

BroLjer " Creek 

13 Jan., 1011 

20*83 

Xepean Tunnel . . 

14 Feb., 1898 

12*30 

Upper 



XetlierLOte 

14 Jan.' 1911 

11*32 

Bulb Mountain . . 

10 ]Mar., 1804 

10*45 

Xe\vf'<i"tle 

10 Mar., 1871 

11*17 


13 Feb., 1808 

17*14 


0 Mar., 1803 

11*14 

Bur wood 

28 May, 1880 

11*75 


24 Feb., 1908 

10 '02 

Camden.. 

11 July, 1004 

10*00 

Xowra 

11 July. 1904 

11 '50 

Camden Haven . . 

22 Jan,. 1805 

12*23 

Xowra T.C), 

13 Jam, 1911 

13 '00 

Canley \"ale 

28 Al.iy, 1880 

10 -Ob 

Pa(_Utu\v Park 

9 Mar., 1913 

10 '04 


20 Mar., 1802 

10*85 

Parramatta 

28 May. 1889 

11 *94 

Cattle Hill 

28 May, 1880 

13 '40 

,, 

20 Mar., 181^2 

11 *01 

Cockl ‘ Creek 

23 Feb., 1008 

10*45 

Port Maeqi.arie . . 

9 Xoy., 1887 

10 -70 

(.’olonibo Lyttleton 

.■) Mar.. 1803 

12*17 

Port S'tej)hen«. 

0 Feb., 1889. . 

10*15 

Condono’ 

27 51ar., 18S7 

18 *b() 

PrO"J)e( t 

28 May, 1 889 

12*37 


15 Jan., 18!H) 

11 *.'>0 

Raymond T»‘i ra( e 

28 S( pt., 1903 

10*32 

Cookville 

1 Apr., 1802. . 

11 *31 

RKhmond 

28 M-u, 1889 

12*18 

T’orrimlhi 

11 June, 1803 

10*83 

Roberts ui . , j 

1 14 Feb., 1898 

10*00 

Cordeauv River 

2b Feb., 1873 

10*08 


10 July, 1904 

1O-.50 


3 Feb., 1800. . 

11*51 

Robert"<ui P.O. . . 

13 Jan., 1911 

10*28 


14 Feb , 1808 

22*58 

Rooty Hill 

27 May, 1889 

il *85 


31 Auun, lOOb 

10*31 

Ryl"tone . . : 

28 May, 1889 

10*20 


13 Jan., 1011 

14*52 

Seven ( )aks 

22 June, 1898 

1 1 'Ob 

Cudtren 

15 Mar., 1804 

10*23 

South Head (near 

29 Apr., 1841 

20*12 

l>a}>to We^t 

14 Fe 1808 

12*05 

Sydn(*y) 




13 Jan., 1011 

10*37 

,, ,, 

lb Oct., 1844 

20*41 

Darken’ Forest 

8 Feb., 1805. . 

11*10 

Sjjringw'ood 

7 3Iar., 1894 i 

10* 55 

Dunhevrd 

28 May, 1880 

12*40 

Stockyard Mount 

13 Jan., 1911 

1 1 *54 

Eden . . 

4 May, 1875 

10*52 

Taree' . . 

28 Feb., 1892 

12*24 

Fern mount 

2 Feb., 180(L . 

10 '3b 

T< rara , . 

2b Feb., 1873 

12*57 


2 June, 1003 

11*20 

Tornago. . 

9 Mar., 1893 

13*76 

Goor<in;:oola 

0 Mar., 1803 

10*34 

'rongarra 

9 July, 1904. . 

H’lO 

Guy Fawkc'* 

2 June, 1003 

11 *30 

'I’nuLUirra Farm . . 

14 Feb., 1898 

15*12 

Helensburgh 

13 Jan., 1011 

12*20 

Towarnba 

5 Mar., 1893 

20*00 

Hercynia 

28 Mav, l88!> 

11*85 

Tweed H ead" 

14 Jam, 1890 

n>'53 

Holy Flat 

12 Mar., 1887 

12*00 

,, 

14 Mar. 1894 

I 1 '40 


28 Feb , 1802 

12*24 

JTliI Hay , . j 

9 Mar., 1893 

11 '13 

Jamljeroo 

14 Feb., 18!J8 

10*02 

White Swamp 

12 Jam, 1911 

10*24 


13 Feb., 1011 

10*80 

\V<JIoimoi^ 

2b Fed)., 1873 

1 1 *00 

Kareela 

20 0(.t., 10(J2 

11*73 


5 Apr., 1882. . 

JO '00 

Katoomba 

7 Apr., 1013. . 

10*.“>o 

\Voolnn()Ii.;a 

11 June, 1893 

10*83 

Kernblti Heights . . 

13 Jan., 101 1 

17 *40 

Velio w Jiuek 

14 Feb., 1898 

11 *<'.9 

Kom]isey 

10 Mar., 1803 

B *34 





* &•:> 

u nicht'-. 

t( II III '1 limit " 
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agricultural areas, falliug during the growinj^ period, April to Octoher. From 
the coast for about 80 to 100 inland miles the rainfall decrea'^es rather 
rapidly, but the area in the south-west over whieli lo or more inches fall 
amounts to 74,206 square miles. 

The rapid decrease from the west coast inland is partly accounted for 
by the range of hills which runs parallel to the coast from the extreme south 
to beyond the Murcliison Eiver, althoiigli tliey are not of sufficient elevation 
to serve as a natural store for precipitation m the form of snow. At some 
places on the southern portions of these hills, the annual rainfall exceeds 42 
inches, about 10 more than on the coast. Inland, (')wing to the vast extent 
of land between the gold-fields and the South Australian boundarv, over 
which the easterly winds pas^, the evaporation is very great, amounting 
to about 87 inches annually at Coolgardie, while on the coast, at Perth, it is 
66 inches. 

The full effects of the westerly winds of southern latitudes are apparently 
not felt beyond Lit. 27 degrees, just reached bv the 15-in. isohyet, and from 
there to the tropic the rainfall is scanty and occasionally amounts to only 
3 or 4 inches in the vear. 

From tint isolivetal inland, towards the Murchison and North Coolgardie 
LTold-fields, the records only extend back some ten or fifteen years, but it 
IS not likely that longer records will show a much larger annual rainfall. 
The 10-in. isoliyet which skirts Peak Hill and AViluna is probably doubtful, 
and may ultimately have to be modified, as the record used in obtaining the 
average rainfall at these two stations was verv largely inflated by the abnormal 
falls in Alarch and April, IffOi), and January and February, 1902, when Peak 
Hill registered 18*13 and 11*56 respectively, and Wiluna 22*82 and 9*69 
inches. 

North of the Tropic, the Kimberley district receives good tropical rains 
during the summer mt)nth^, from November to Marcli or April, but the 
De Grey and Fortesciie districts are dependent for their rainfall partly on 
the tropical storms, commencing about December, and partly on the winter 
r.iins from the Indian Ocean, but the total amounts are smaller than those 
m the Kimberl<‘v district, and very variable, as sometimes both the tropical 
ancl southern winter rains fail, and at other times phenomenal falls occur 
during tlie " willy willy ’’ season, e.g,, AVhim Creek registered 36*53 inches 
on three days in April in 1898. 

The areas in Western Australia receiving va lying (piantities of rainfall, 
as shown on the map, are as follows ' — 

j Alt'll m Stjii.u* .Miles 


Over 40 inches . . 
From 30 to 40 inchf'i 

25 „ 30 

20 „ 25 .. 

„ 15 „ 20 ., 

„ 10 15 „ 

Under 10 inclie> 


ol 

I'lopcal, Noitl; V\ e-t.-in 1 he Whoh* 

(tfTiopic AiiMralia. South State 
of Tropic. 


28,1)40 

30,073 

30,003 

52,040 

153,870 


3,370 

11,810 

7,127 

14,011 

37,282 

78,945 

. . 513,053 


Total 


300.110 


153,151 


513,053 
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South Australia. 

The main factors which determine the rainfall distribution of South 
Australia are the proximity of the Southern Ocean and the long extent of 
coast line exposed to the free and unrestricted sweep of the westerly winds 
nautically known as the roaring forties ; the rainfall over all the coastal 
areas is essentially a winter one, and practically all available for agricultural 
purposes, as from 70 to 90 per cent, of the annual totals in the more settled 
areas, falls during the growing period, April to October. 

Though physiographic influence is less apparent than in south-eastern 
Australia, the effect of elevation is marked by the heavier rainfalls on the 
eastern sides of Spencer's Gulf and Gulf St. Vincent, and by the northerly 
extension of the 10-in. isohyetal from Port Augusta to beyond Blinman. 
The abundant rain on the Mount Lofty ranges to the east of Adelaide are a 
conspicuous example of this, the annual total on the crest of the range reaching 
to nearly 47 inches, 

A rapid decrease of the rainfall takes place from the agricultural areas 
northwards to the interior, where, in the Lake Eyre basin, which is below sea- 
level, the average annual fall — largely made up of capricious summer storms — 
is under 5 inches, this district being probably the driest part of the 
continent. 

In the Northern Territory the chief factor in the distribution of the rain- 
fall, which is almost entirely confined to the six summer months, is latitude 
or distance from the north coast — the rains being abundant on the coast, 
but rapidly decreasing towards the interior. 

The areas in South Australia and the Territory enjoying varying quantities 
of rainfall, as shown on the map, are as follow : — 


Area in Square Miles. 

Rainfall. “ ~ - - - 

South Australia. Xorthern Tenitory. 


Over 40 inches . . 

04 

40.780 

From 30 to 40 inche'^ 

9S4 

40,090 

„ 25 „ 30 „ 

3,197 

47,580 

„ 20 „ 25 

10,030 

45,890 

„ 15 „ 20 „ 

14,190 

02,920 

„ 10 „ 15 „ 

33,405 

141,570 

Linder 10 inchc'^ 

317,0)00 

138.190 


Total . . . 380,070 r>23,r,20 


Queensland. 

The eastern littoral of Queensland from Cape York to the Tweed receives 
an annual average rainfall of about 60 inches. On parts of the north coast, 
between Cooktown and Townsville, this increases to 150 and 1G5 inches per 
annum. The main source of supply is the south-east trade wind, and local 
variations in totals are solely due to differences in elevations of the shore 
line. 

On the Peninsula the rainfall ranges from 69 inches at Cape York to 32 
inches at Georgetown ; in lower Carpentaria, it averages about 25 inches. 
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In the central districts the average varies from 30 inches on the eastern 
boundary to 20 inches on the western. 

In the Maranoa it averages about 23 inches, and over the Darling Downs 
from 25 to 30 inches. In the Warrego. it varies from 15 to 2o inches, and m 
the far western districts from 15 inches down to 6 inches at Birdscille. in the 
extreme south-west corner. 

During the wettest months of the year, viz., January, February, and 
March, verv heavy daily falls over the eastern areas are not by any means 
infrequent. A fall of 10 inches and over in the 21 hours has been recorded 
on manv occasions. On 2ud February, 18^3. 35 '71 inches were measured 
at Crohamhurst ; this constitutes one of the world's reconls for heavy 
rainfall. On that occasion the total measurement for the four day.-- ending 3rd 
February was 77*305 inches. oi nearly feet. 

The following table shows the areas in square miles of varying quantities 
of rainfall : — 


ICuiiiall 


Area in 
Square Miles 


Over 

80 inches 

2.826 

From 

70 

to 80 niche-' 

2,379 


60 

„ 70 .. 

10,261 


50 

„ 60 

18,167 


40 

50 

60,466 


.30 

„ 40 ,. 

80,556 


25 

„ 30 

100,137 


2U 

„ 25 ,. 

118,391 


15 

„ 20 „ 

116,790 


10 

„ 15 

97,722 

Under K 

1 inches . , 

62,805 



Total 

670,500 


New South Wales. 

Proximity to the ocean, with prevailing winds of favorable direction, 
is, in all countries, the chief factor accounting for the greatest totals lieinor 
generally recorded along the coast line. New South Wales shows no excep- 
tion to this law, but it is noticeable that nearly all the districts near the 
coastal rivers show a depressed rainfall in comparison with surrounding and 
naturally higher country. 

Starting from the nc^rthern border, the 50-in. isohyetal line at Casino, 
on the Richmond River, deviates .slightly towaids the sea line : and the same 
feature may be noted, in a more or less marked degree, on the Clarence, 
Maclcay, Planning. Hunter, and Shoalhaveu Rivers ; while the Nepean 
Valley can be traced right through from Pictoii to the Hawkesburv bv its 
relatively light rainfall. 

On the northern tablelands the higher levels enjoy falls well over 30 inches. 
The extension of that isohyet encloses a narrow tongue-sliaped area, reaching 
in a south-westerly direction from Inverell to Lindsay, owing to the 
elevation of this area being higher than that of the country on its we.st and 
south boundaries. 

The series of short ranges, reaching from Murrurundi to the Warrurn- 
bungle, can be readily followed by the relatively higher rainfall figures. 
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Further south, the Blue Mountains are particularly conspicuous, 
also the Canobolas. The extension of the Australian Alps, which almost 
entirely feed the Murrumbidgee, and contribute largely to the constant flow 
of the Murray, stands out in clear relief. Although a considerable distance 
from the coast, the elevation is such as to modify the disadvantage resulting 
therefrom ; and not only is abundant moisture extracted from the winds 
from off the east coast, but considerable condensation takes place on the 
western aspect from the south-west winter winds after they have swept 
across nearlv the whole length and breadth of Victoria. 

The comparativelv light rainfall in the district extending from Delegate 
to Yass, and conspicuously so between Bobundra and Michelago. is one 
of the most remarkable features of the rainfall map of Australia. 
Although the greater part of this district is considerably over 2,000 feet high, 
it i^ enclosed by ranges of mountains rising to 3,000 and 5,000 feet, which 
condeii'^e from all directions moisture that would otherwise benefit it. 

It uidv be added that, altliough the falls over this area do not exceed 25 
inches, vet it is remarkably productive, for the reason that evaporation is 
reldtivelv small, and that a vast quantity of soakage must find its w'ay there 
from the encompassing ranges. 

The Sydney and Burrinjuck water supply catchment areas receive 
annual totals ranging from 30 to 60, and from 20 to 60 inches respectively. 

The areas in New South Wales, enjoying varying quantities of rainfall, 
are shown in the following table : — 


Rainfall, 


lU 

Square Mile? 

Over 70 inches 


, , oos 

Uroiii 00 to 70 inches 


1,70,7 

,, 50 ,, 00 


4,329 

„ 40 „ 50 


15,804 

„ SO 40 


30.7(X> 

„ 20 ,. SO 


77,202 

i5 „ 20 


57,0.30 

10 15 


77,208 

Under 10 inches . . 


44,997 

1'otal 


310,.372 


Victoria. 

A casual glance at the rainfall map of Victoria will again indicate the great 
conrr(il exercised in rainfall distribution over the earth's surface by the 
mountains and proximity to the seashore. In regard to the latter factor, 
it will be noticed that the isohyets generally follow the contour of the coast 
Hue, and in the former the heaviest records are coincident with the Iiighest 
mountains of the State. 

The abundant rains on the Australian Alps, the Cape Otway ranges, 
and the G-ippsland ranges are particularly coaspicuous. In a less striking 
manner is shown the precipitating effect of the Central Dividing Kange and the 
(Irampians. The relatively depressed areas to the north and west of Mel- 
bourne suffer in regard to the comparative smallness of their rainfall through 
the effect of the liigher surrounding country on rain-bearing winds. A 
similar effect is noticeable in the Latrobe. Thomson, Tambo, and Mitta 
Mitta Valleys. 
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While contending that the rainfall over the eastern portion ot Australia 
is in no wise short of that experienced in other ('ouiinents, we must not lose 
sight of the tact that our mountain chains are not sutticientlc high, nor have 
they the extent of area, to compensate for Australia's dehciency of rainfall 
in the areas far removed from the coast, i.e.. they are not of sufficient eleva- 
tion to serve as a natural store for precipitation in the form ot snow, and also 
that the loss of moisture by evaporation is abnormal. It is, therefore, 
imperative, if ec^ualizing ic>ultsaie to be obtained from the capriciousness of 
our rainfall seasons, that artificial storage in reservoirs at the catchment^ 
be resorted to, and all rivers, particularly those inland, dammed and 
locked as a national policy of paramount importance, and. further, that the 
waters in rivers, lakes, and reservoirs, be protected from desiccating winds hv 
the liberal planting of trees. 

Ill .>t tidying the distribution of rainfall, as depicted on the map, we find 
that the areas in Victoria enj offing varying ([uantities of rainfall per annum 
are as follow ; — 


Rainfall, 


Area in 
Square mies. 


Over no inches 

1,597 


From 50 to 60 inche-> 

3,34S 


„ 40 „ 50 „ 

7,055 


„ 30 „ 40 „ 

14,029 


„ 25 „ 30 

15,247 


„ 20 „ 25 „ 

14,070 


„ 15 20 „ 

12,626 


Rrider 15 inches . . 

19,912 


Total 

<S7,SS4 


Tasmania. 


In the West Coastal district and the 

noith-east, tlie rainfall 

varies so 

very much that until records are available for a long series of 

years, the 

isohyets are bound to be considerably altered at the end of eacli 

year. 

The extremes and means are ^hown in 

the following table, viz. 


— 

Kuihe't. Lowpsf 

'\rean 


Tnrhp-. Tn<*}i(‘^ 

In<‘h(*'> 

North-c.i'^t di'^trict. Sprinirfu^d 

Western district — 

S6’S4 36 'Si 

.■)7 * 6S 

Waratali 

[17*24 .VO 97 

S5-.72 

Mount Re.id 

145*04 70 -.‘is 

1 10*4.7 


The most striking feature in these parts of the island is the great variation 
shown for such a comparatively small area beturen tlie greatest and least 
average falls, viz., from 17*93 inches at Beaufront (Ross), to il.V82 at Mount 
Lyell on the West Coast, showing a range of 97*8i) indies. This accentuates 
the great control exercised upon the rainfall by the physiographic conditions 
and pro.xiinity to the seashore. 

The West Coast, being exposed to the full >weep of the moisture-laden 
westerly winds, and condensation being assisted bv altitudes of between 
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3, OCX) and 5,000 feet, expei fences frequent rains, and, as may be seen bv a 
glance at the map, high annual averages, over lOU inches in places, are the 
result. 

The effect of altitude is again noticeable in the south-east, where Hobart, 
at an elevation of 160 feet, has an annual rainfall of 23*57 inches, while 
Mount Wellington, at the 2,500-ft. level, totals 60*34 inches. 

The heavy rains experienced in tlie north-east are similar in character to 
those on the coast of Xew South Wales and eastern Victoria, and the south- 
east winds exercise a certain amount of control over the rainfall of thisportion 
of the island. 

The areas in Tasmania enjoying varying quantities of rainfall, as shown 
on the map. aie as follow : — 

Art. a iu 

Rainfall. Square Miles. 


OvcT iOO 

iiichex . . 

5.33 

From 80 

to 100 mchc-« 

1,235 

.. 60 

„ 80 „ 

2,097 

.. 50 

„ 60 „ 

2,767 

.. 40 

,, 50 .. 

3,419 

,. 30 

„ 40 „ 

4,588 


j Alainland . . 

6,035 

.. 20 

„ 30 „ K^nL^ Flinders, and 



( other Islands 

1.524 

Under 20 

inches . . 

937 


Total . . 

23,185 


Xo records available — 

In >outh-\vest of Mainland . . . . 2,927 

On Islands of North- west Crroup . . 103 

Orand Total Area . . . . 20.215 

Bruni Island has been included with the Mainland. 

8. Rainfall During the Wheat=grow ing Period. 

In Australia wheat-growing under ordinary conditions is generally con- 
sidered a safe and payable proposition when 10 inches of rain and over falls 
from the month of April to that of October mclusive. 

The accompanying map (Fig. 9) has been compiled for the purpose of showing 
what portions of the continent are favoured with the above requirements. 

There are in all 484,330 square miles of country with 10 inches of rainfall 
and over during the wheat -growing period, distributed as follows : — 93,500 
square miles in Western Australia, 46.980 square miles in South Australia, 
79,247 square miles in Queensland, 163.772 square miles in Xew 
South Wales, 74,616 square miles in Victoria, and 26.215 square miles in 
Tasmania. 

Much of these areas, however, is unsuitable, probably half the total, 
by reason of excessive rains, early summer rain, topograph}' and soil, but 
as compensation there are vast tracts of interior land possible for rereal 
growth by the adoption of drought resisting seed and dry farming methods, 
which, in all probability, may still give the estimated oW.OOO square miles 
or even more for wheat cultivation. 
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Daniil the vear 1012-13 there were only 11.217 s([uare miles. h*ss rliaii 
half the area of Tasmania, under wheat, yieldinu: 88. 354. 736 hu^hels. Tins 
is approximately only one-third of the area at present used for thi- purpo.se. 
allowm,ii for land under fallow and rotation of crops. Estimating, therehu-e. 
that onlv a third of the oOOJJOO would he available each yeai fui wheat 
cultivation, the possible output fiom Au'^tralia could reach '.hh') to l.(M)n 
million bushels. 

From the trend of developments durim^ the la<t few yea. - it would appear 
that the greatest scope for expansion in wheat production is in New South 
Wales and Western Au-tralia 

The boundarv of the l<>-in. wheat period i^ohyet -.tarts on the we^t coa^t 
of Western Australia, a few miles to the -outh ot Hamelin Pool, thence passes 
inland in a -outli-easterly direction towaids 8outhein Cro-s. from there 
almost due east, entering the Great Bight to the north ot Israelite Bay. It 
again enters the mainland between Fowlei's Bay and Streaky Bay. in South 
Au-tralia. curving soutli-eastwards from Yardea to Spencer's ( iulf to the 
north of Cowell, and crossing the Gulf it strikes the Peninsula near Port 
Pine, forming a loop over tlie country well to the north of Port Augusta, 
whence it takes a sinuous course southwaids through the lower Mallee to the 
north-east Wimmera. crossing the Murray m a north-easterly direction to the 
west of Demli(|uiii in Riverina. then over the Miirrumbidgee at Darlington 
Point, from there })ending northwards and passing successively near Mount 
Hope. Xvmagee, Coonamble. Walgett. to Munigindi, whence it extends 
almost in a direct line northwaids. finally leaving the Queensland coast at 
Bowen. 

It will be noticed how remarkably closely the lO-in. and Goyder's line 
follow one another in South Australia. 

In New South Wales, however, there are con-iderable deviations 
between Coghlan*.s and the lO-in. wlieat lines. 

Goyder’s line was determined in I860 by Mr. G.W. Goyder, the Survevor- 
General of the then colony, based upon the estimated average rainfall and 
native flora, 

CoghlanA line was determined by Mr. T. Coghlan, State Statistician, in 
1903, based upon rainfall data and tlie actual experience of growers. 

The percentage lines of the wheat-growing period in relation to the annual 
average rainfall are of considerable interest, and emphasize the alternating 
distinct wet and dry season in Australia already refeired to. 

Roughly speaking, from 60 to 70 per cent, of the annual total precipitation 
falls over .southern Australia during the seven coldest months, and from 30 
to to per cent, during the hottest months North of the tropic the quan- 
titative distribution is reversed, only 10 to 10 per cent, falling during the 
cold months and from 60 to 90 per cent, during the hot months. 

In the south-western portion of We-tern Australia, it will he observed 
that 90 per cent, of tlie annual average rainfall is precipitated in the winter 
and lO per cent, only during the snmmei* months. 

On the south-eastern shores of the Gulf of Carpentaria we have the other 
extreme— only 5 per cent, of the year's rainfall total falls within the seven 
cold months mentioned, and 93 per cent, during the remaining five. 
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Oraph showing Hean 


fHonthly Evaporation at Selected 




Note. — Each vertical space represents 1 inch or 25*4 millimetres. 


Fig, 12, 



Climate of Australia. 153 


9. Snow. 

Perennial snow oocurs only over the sheltered crevices in the highest 
portions of the Australian Alps, where, however, during the winter months 
it accumulates to a depth of many feet, and by gradual thawing maintains 
a constant How of water to the Muriay and Snowy "Rivers throughout the 
year. 

During the winter period snow can always be expected along tlie mountain 
ranges in New South Wales, Victoria, and Tasmania, and occasionally on 
the Wount Lofty ranges, in South Australia. On rare occasions also it has 
reached as far north as Toowoomba, in Queensland, latitude 27° 28' S. 

Over the plain country it has been known to fall as far west as Louth, 
on the Darling River, over the whole of eastern and southern Victoria, except 
the immediate coast line. In South Australia it has been recorded over a 
belt of country iving to tiie east of Spencer's Gulf, about 200 miles long, 
running from north to south and 75 miles wide. It has only been noted at 
one place to the west of the Gulf. viz., at Yardea. muir Lake Gardner. 

In W e.stern Australia it has been 
recorded on the hills in the extreme 
south-west, and at a few places on tlie 
southern gold-fields. 

The heaviest snowstorm on record 
in New South Wales occurred between 
3rd and 7th July, 1900, extending from 
Conge war in the Hunter district to 
Condobolin and Warrumbungle, in the 
west. Railway traffic became para- 
lyzed. passengers being sluit up in 
carriages and unable to reach hotels. In 
places the snow was 8 feet deep on the rails. At Bathurst, many roofs, 
verandahs, etc., collapsed under its weight, wliile telegraph lines were levelled 
everywhere. 

In 1901, on 28th July, the most widespread snowstorm occurred over 
south-eastern Australia, being practically general east of the IJbth meridian, 
Inother remarkable storm on the 29th and 30th August, 1905, extended 
from South Australia through southern Victoria along the highlands of 
New South Wales to within 30 miles of the Queensland border. 

On the mainland Svdney and Melbourne are the only two capital cities 
that possess authenticated records of appreciable snow falls. In Sydney on 
June 3nth. 1836. snow fell for half-an-hour, sufficient being on the ground 
to enable boys to make snowballs 

Melbourne wnrs covered w'ith snow 7 to 12 inches deep on the morning of 
the 31st August. 1819. Another remarkable fab took place on the 7th 
Aumist. 1899^ betw'een 1 and 2 p m . when sivwv fell heavily in the Fitzroy 
Gardens, and snowballing was indulged in at the Scotch (Yllege. A light to 
heavv fall also occurred over the nortli-ea-^teni suburbs of Melbourne between 
7 and 8 a m. on the 25th September, \W) Flakes of snow were observed 
in or close to, Melbourne on 1 -It h July. 1810. 27th June. 1845, 26th July, 
1882 28th June. 19<Xl. 18th April, 1910, and 21st June. 1911. 
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10. Evaporation. 

The problems which inevitably face the engineeiin^r woik of water conser- 
vation for the development and expansion of Australia's as yet unused 
territory demand that the fullest knowledge possible respecting the rate 
and distribution of evaporation (a climatic element second in importance 
to rainfall only) should be available. 

For the purpose of obtaining data on this subject a number of iron jacketed 
tanks 3 feet in diameter have been distributed to several selected centres. 

The tops of the tanks are sunk to within a!i inch of the surface level of 
the ground. They contain about 130 gallons of water, which is replenislied 
when or before a fall of 6 inches from the top of the tank takes place, in 
order that the exposed level may be fairly constant and also that the added 
water may not materially aSect the temperature of the main body. 

Information collected up to the present is not very extensive, nor do the 
observations in some cases extend over many vears, but sufficient has been 
obtained to approximate roughly the times of equal evaporation and the 
aggregate annual amounts in difierent parts of the continent. 

The results deduced from observations carried out at the capital cities 
over a great number of years establish the rate and total evaporation taking 
place over coastal regions south of the tropic. At coastal stations north of 
the tropic, viz., Rockhampton, Cooktown, Thursdav Island. Port Darwin, 
the annual totals have been computed with Fitgzerald’s formula : — 


E - [-014 (V - v) -h *0012 (Y - v)^] [I + ffiTw ]. 


Marble Bar, Alice Springs, Boulia, and Broken Hill furnish results for 
the interior. Those at Broken Hill were undertaken at the Stephen’s Creek 
Reservoir by Mr. Whitehead, the engineer of the silver city, and give the 
actual loss of water from the extensive artificial lake. It is satisfactory to 
note that the record from the standard tank at the Uinberumberka site 
but a few miles away gives only a difference of 3 399 inches for the twelve 
months. 
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It will be seen by reference to the 
accompanying table and chart that 
about a third of the continent, almost 
coincident with that portion having 
but an average annual rainfall of 10 
inches and under, loses from exposed 
water ICK) inches and over per annum. 


The daily rate of evaporation during 
the summer months is con.siderable, 
moi’c especially inland, where from 4 to 
I of an inch daily is a common occur- 
rence. and at times up to an inch and 
over, liciice, if it is desired to receive any lienefit from showers, any possible 
means that can be adopted to break the surface soil, and so let the rain 
through, must be resorted to. even on grazing land. 



Evapotxjhon Map 
ihowin^ amount cf evaporvfion 
ond hatmici 

Fig. 11. 
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Soutli of a line joining Portli and llockliani])ton the annual average pressure is 30 indies. To tlie noiili of tliat line it 
gradually diminishes io 29 80 near Caniliridge Gulf, on tlje ext-renie no?‘1])-\vest eoast. 

In January tlu' average pressure over Rnutliern Australia varies from 20 '85 to 20*90, and in Nortliei’u Australia from 20*70 
to 20 -80 inches. 



coriKM' of tlio cootiiuMit is ii|)[)roa('lH‘(l. 'I'lioso niiniiDa. (x-cur in May and -Inly. 

Tlirou^hoiit the y(‘ar thorn is oi^norallv shown a, ooiK'onirat ion of prossiiia^ ovta* ilio sont h-oastcn n i(ua.ii(‘i' ol tlio continont- a.nd 
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Graph showing Sean Sonthiy Mmospheric Pressure of 
Principal Cities in Australia. 



Note. —Kach vertical space represents *05 of an inch or 126 niilKirtr^tfes. 

Fig, 14. 
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12. Winds. 

The ino^t con>pirTioiis winds of Australia are the south-east trades which 
blow almost continuously over the northern half of the continent, and the 
wc'^terly winds, or ’* roaring forties,” which, during tlie winter months, extend 
noithwards over the whole of the southern aieas. Both these winds, however, 
are strongly deflected by continental or monsoonal influences, so much so 
that in summing up the average prevailing direction of wind m diffeient 
parts of Australia, paiticulaily over the southern portions, these two great 
systems of wind circulation are almost obscured. 

On the south coastal areas, for example, we find that the aveiage prevail- 
ing direction has a strong southerly component durmg the summer niontiis 
and northerly component during the winter months : to the north of the 
continent a strong northerly component during the summer months and 
southerly during winter months. On the Xew South Wales coa<t the mean 
direction in >ummer is from the north-east, and in winter fiom the west. 

On the W estern A astral fan coast the mean direction during the summer 
months is from soutli-we^t to south-east, and during the winter from north- 
north-west to north-north-east. 

Inland the mean direction of wind i^ largely dominated by the seasonal 
distribution of pies<ure. thus, during the winter months, when anticyclones 
are constantly building up pressure in the interior, there is a decided spiral 
contiu clockwise circulation from the centre toward- the coast line of the 
continent. 

During the summer time, owing to the strong cc)nvectional action in the 
interior and coiise<[ueutlv lowered pressure, the circulation is leversed and a 
clockwise spiral circulation obtains from the ocean to the centre of the eon- 
tineiit. Minor factors of wind control are occasional cyclones eliiefiy on the 
east and north-west coast lines, and tornadoes winch mav occur in any pai’t 
of Australia during the summer montli^, but most frecpiently fiver inland 
areas. These tornadoes generally develop in extensive ]>arometric col areas 
or over zones where the pressure is uniform and without isobaric control, 
or in the north-eastern or northern gradients of cyclonic depressions moving 
across the southern interior of tlie continent, the gi'adients again being very 
slight. They generally tiavel on a north -north -west to south -south -east 
course, and at times are so strong as to level strips of country forest and 
destroy townships. 

A nortli-east sea-breeze (black north-easter) is a notable feature of Sydney 
Harbor weather. It starts to blow about 10 a,m. on bright summer mornings, 
gradually increasing in force until 3 p.m., when it often readies a velocity 
of 30 or 10 mile.s per hour ; from that hour it gradually moderate^, and gener- 
ally ceases with sundown. The depth of this wind is comparatively slight, 
and, moreover, it does not ordinnnhf penetrate inland beyond a distance of 
10 to 20 miles. 

13. Southerly Bursters. 

Southerly bursters are a distinctive feature of summer weather on the 
coast of New xSouth Wales, occurring most fre(|uently between the months of 
September and February inclusive, and liet ween the hours of 7 p.m. and mid- 
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As the name implies, the wind comes suddenly from tlie souther iy quarter, 
causing a fall in temperature of from 20 to dO degrees in the 24 hours, the most 
rapid decline taking place during the first hour of the blow. The mean 
velocity is about 32 miles per hour, and many of the gusts may reach a rate 
of 80 miles and over per hour. The blows may last for a few hours only or 
for several days, the duration being dependent upon the extent of the anti- 
cyclone to the west. 

Thunderstorms frequentlv accompany the bursts, but useful rains only 
occur when the centres of the high pressure are travelling in high latitudes. 

The rate of translation of a burster along the coast is about 20 miles per 
hour, but has no relation to the velocity of the prevailing wind. A mild 
burster may be translated at a rate of 60 miles pei hour from point to point 
on the coast or may occur simultaneously. On the other hand, a violent 
burster may be translated from place to place under a rate of 20 mih-^ per 
hour. 

The explanation is as follows : — 

Bursters, while being undoubtedly deflected sea-breezes, occur geneiaily 
with the passage of the axis of V-shaped depressions backed up by anti- 
cyclones to the west of them. The change of wind takes place from a northerlv 
to a southerly component at the moment when the axis happens to coincide 
with or cros^ anv point, but as the axes of these depressions are constantly 
varying in tlieir angular relation to the coastline, it follows that the rate of 
translation mii'^t varv accordinglv. If the axis takes the .same angle as the 
coastline the burster occurs almost coincidently on all parts of the coast. 
If the axis is vertical or runs from north-west to south-east, tramslation i< from 
■>outh to north ; this is tlie general experience, but it has happened that 
the bursters liave woi'ked down the coast, owing to the axes of the depres- 
sion on ^uch i-are occasions j'luming from a south-west to a mjrth-east 
direction. 

Southerlv l)ursters are most frequent during seasons of sporadic rains 
iri the interior, and least frequent during exceptionally rainy .seasons in rlie 
interior, which is strong evidence that they aie a response to intense heat 
conventional action inland. 

The average nuiiibei <jf visitations in a season is 32, the greatest number, 
•>8, was recorded in the year 1896, and the least. 16, in the year 1890, when 
vast areas of western Now South Wales were under the flood waters of the 
Darling Eiver. 

They can always be looked for on hot days, but the must reliable attending 
indications are, first, the proximity of a A depre.bsion or relatively low baro- 
meters in comparison with those over Victoria. A foggy muniing following 
a hot day is also a sure sign, and the local barometer invariably starts to rise 
slowly .several hours before their advent. With these known facts thev now 
rarely arrive without ample warning being given. 

They are analogous to the Pamperos of Argentina. 

The term ” Brickftelder now applied to hot dusty northerly wind> on 
he gold-fields of Victoria was the first name given to southerlv liursters iii 
Sydney, They were then called brickfielders because brickfields in the 
early days were worked to tlie south of the mf<int city, and with the arrival 
of southerlies clouds of dust from these fields were brought to the northern 
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end of tiie town. AVitb the mi::fration of citizens of Sydney to the gold- 
fields of Victoiia lidlf-a-century ago the^e miners t^an^ferred the name to 
the liot dusty northerlie- prevailing there. 

The Fremintle doctor i> t!ie name given to tli''^ loral sea-breeze at the 
chief Western ALi>traliaii port. It is a ccfol wind fiom the south-west, 
generally staiting soon after midday during the suniiuer months, and. of 
course, modeiatiug with the declining sun. 

Tiie name of * Cock Eye Bob is the name given to tlmnder squalls which 
occur frequently on the north-west coast of Western Australia during the 
summer months. 


14. Hurricanes. 

The two zones of Australia •^abject to visitations of liiirricanes are the 
north-west coast of Western Au>rr tlia and the north coast of Queensland. 
The hurricanes on the former are known as *’ willy willies. and are, perhaps, 
the more violent of tlie two. The storms occur between the months of 
November and April inclusive, but moi’e fieqiiently during January and 
March. 

They apj->ear to ouginate in the vicinity of Cambridge C-fulf. or even as 
far ea-t as Darwin. They tlien start on a paiabolic course along the north- 
west coast line, grailu.dly inten 'itving until rhev reach the latitudes of Condon 
and Go -sack, where they generallv ifcu'ii their greatest energy and cause 
considerable rlamage to the peailiiig tleets as well as to property on ^hore. 
From this position on the north-west coast they then usually lecurve inland, 
gradudlv expanding in dimensions, and. travelling through the Murchison 
and Goolgardie gold-fields, wheie thev precipitate at times torrential rains, 
fimiiiv pass int(3 the Great Bight, thence following the course of llie 
southern depressions. 

Whim Greek on the m nth -west coast has frequently received 10 inches 
of rain »runi the pa-s,ige iulaud of the^e hurricane-. On 3rd April. 1S9S, 
29 fl inches vv'ere registered fur the 2-1 li<jui's, together with a fall of 7 'OS 
on the previous drv. a total of 33 t9 inches within 43 hours. 

Tlie isobaric indications arc a liigh-pres^ure sy-^tem over sub-tropical 
areas, and an iueipieut l(.>w on the north-west coast. When local baroni?rers 
show smrn-^ of falling with an easterly wind, conditions are conducive to the 
development or <ippr(ur*h of ’'willy willie-.’* and precautions should be 
taken accordingly. 

A nipid fall with increasing force of wind from the east may be reg.trded 
<18 <i d<4inite indication of a heavy blow. 

The pi'arl divers aifirm that 24 hours’ notice i-^ always given of the approach 
of these storms by a sub-ocean swell, and mariners further ><iy that the sky 
as<umes a pale-green aspect for a day or <o l^eforo the iiuiTic<ine arrives. 

The liurrieaiies on the north-e<ist coast oi^ciir most frequently between 
Jatuiaiy and April, but occasionally they may appear a> lite as June. The 
embryo st.ige begins genei\illv in the South Seas in latitude 8^ or 10® S.; 
tliev follow the same parabolic cour.se as the western hurricanes, and 
almost invariably strike the coast between 15® and 2t)® S. latitude, in 
which zone they exhibit their most violent phases. Init they not infrequently 
first present themselves as far south as Brisbane, travelling thence down the 
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east coast as far as Sydney, and finally parsing ofi into the Tasman Sea. 
The rain from these hurricanes is in all cases very lioavy over coastal and 
highland areas, over which their influence extends. 

One of these hurricanes struck Port Douglas on IGth March. 1911. 
Besides the loss of two lives it practically destroyed the tuwn-hip, together 
with all the meteorological equipment, so that no local rain was recorded, 
but at South Mosman, 8 miles distant, the total rain registeied in 24 hours 
was 16-10 inches, while during a similar vifitation towards the end of the 
month, over 63 inches fell at the same placn in five day-, di-tiibuted as 
follows: — 3*44 on 3t)th ; 9 UO on 3l3t ; 31 -33 on 1-t Apiil : 13 74 on 7th ; 
and 3 '64 on the 3rd. During the fall of the 31 '53 inche.s the following 
measurements were recorded: — 8*28 inches in 74 hours, 9 70 in 3 hours, 
3 93 in 2 hours, and 9 -62 in 11| hours. 

The Admiralty Hydrographic- Otfice, in 1897. published the following 
remaiks and advice concerning tiopical huriicanes on the Queensland 
coast : — 

Tiopical hurricanes on the coast of Queen-^land may be expected during 
the summer months, namely, December, Januaiy. February. March, and the 
early pait of April. The^e storms appear to originate between latitudes 

to 12"^ S., and between the meiidiam ot 1.33’ E. and 170 ' IV. On reaeliing 
the Queensland coast they may strike the land at any point between lati- 
tudes 12" and 26^ — that is, between Cape Erenville and Wide Bay. To the 
southward of latitude 26" 8. these storms iireak up into lieavv gales. If, 
during the summer moiith'^, and the early part of April, a hejvv .-well -ets 
in from north-ea^t, and there is little or no wi]id at the time, bad weather 
is certain, for the sea always is in advance of a ry clone. IVith tin- glass 
steadily fulling, heavy rains, and miiiky -ky, winch between south-south- 
east and ea-t a cyclone may be expected. These stoims mav extend some 
distance inland, but their centres do lujt often pass the coastal ranges, which 
appe<ir to repel them, and they usually emerge from the coast between 
Broadsound and Cape 3Ioreton. If the barometer is high over a considerable 
portion of the coast, the storm will recurve some distance otr the land, and 
the wind wail be from south-east to -outh. If, on the cuntrarv, tiie ]>arometer 
is low^ in front of the storm, it will blow home on the land as fm as th<‘ coast 
range, and cause floods. When this happens the fiist of the Liale will be 
southerly, the latter ])ait northerly. Tlie bearing <4 the ^toun (entre will 
be at right angles with the \vave> line. Thus, on a fine dav if there is a 
heavier sea than usual breaking on tlie he<ich, and it i- eoniing from the 
north-eu'^t, if tlie direction remains the same or neailv -o. and the barometer 
is not above 3U inches, tlie gale will blow hoine on th(‘ land, and tlie first 
signs of ba<l weather wall not precede the gale hy moir than 12 hours, hut 
if the direction of the ^wifl change^ to the <-a-twar<i the stoim i- i'c<*niving, 
and the body of it wall not reach the land. Winai the -well is Irom the east 
the storm centre is past . w'hen there is anything <outhing in the line ot the 
swell the ^torm lias passed. Xo matter how* threatening the weatlier ,-jo-ns 
may be, if the line of swell comes first from the >ourhwai’d, there will be only 
an ordinary south polar storm, with a low temperature. 
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CHAPTER V. 

AUSTRALIAN VEGETATION. 

By J. H. Maideth F.L.S., Goveryi ment Botanist of ^eic South Wales, and 
Director of the Botanic Gardens, Sydney, 


1. Intbodccturv ; Area : the Geocol. 

2. Botanical Statistics. 

3. Vernacular Xames for Australian 

Plants. 

4. Some Problems of the Pastoral 

Industry. 

5 Weed Legislation. 

6. Ring B ARKING. 

7. Destruction of Forests. 

8. Scrub and Brush. 

9 Xaturil Hybrids. 

10. Use ot the Term “Desert’’ in 

Ausiraltv. Adaptation to En- 

VIRONMEXr. 

11. Origin of the Australiax Flora. 
{ a } The Original Australian Ele- 
ment. 


[ b ] The Austro-Malayan (includ- 
ing Papuan) Element. 

(c) The Antarctic Element (so 
called). 

Affinities with the South African 
Flora. 

13. The Australian Flora as a Whole. 

14. The Flora of the Inditidual 

States— 

{ u } Western Australia. 

(6) South Australia (including 
Part of the Northern 
Territory). 

(c) Victoria. 

Tasmania. 

(ei New South Wales. 

( f ) Queensland. 


SYNOPSIS. 


12 . 

! 


1. Introductory ; Area ; the Geocol. 


The first impression, of Australia is tlie vast ness of its area — it covers about 
3 millions (2,974.600) of square miles, the area of the United States being 
2,973,890, while that of Europe is 3,860,368 square miles. 

The population of Europe is approximately 452 millions ; that of Aus- 
tralia being 44 millions ; while our island continent is infinitely less inter- 
sected by gulfs, rivers, roads, and other means of communication. It is, 
therefore, not to be surpTised at that mucli country is imperfectly explored 
botanically, and generalizations have often to take the place of the statements 
of fact which are available in older and comparatively densely populated 
territories. 


A glance at a map of Australia will show that, with the exception of Tas- 
mania, the boundaries of the States are almost entirely artificial and not 
physical ones. If we contemplate the central State, South Australia, its 
boundaries between "Western Australia on the one hand, and Queensland, 
New South Wales, and Victoria on the otlier, consist entirely of straight 
lines, while most of the dividing line between New South Wales and Queens- 
land is similarly artificial. 

Nevertheless, it is found convenient in practice to register the records of 
spemes according to the political divisions, and later on. vague as these records 
are, and must be, as the interior boundaries are approached, it will be found 
that they will facilitate the definition of truly scientific botanical areas, on 
ecological and other lines. 3Iuch more attention requires to be paid to the 
work of defining the range of individual plants, and it would be desirable 
to see established throughout the continent agencies or outposts in touch 
with organizations for the record of ofiicial or unofficial botanical surveys. 
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Australia has been (iivided bv into three m<uu divi-ions. 

1. The Western' — A va^t plateau which co^lprl-^■^ th. ii rhe 

western half of the contuicnt. foinird of veiv auricut rock^, . nd which does 
nor apjiear to have be- a below sea, -level duiiuuf owout Lreoh 'Ld-cal tlioe:?. 
except in the north-western p.ot Thi the icarrh-wr^t and south ()f the 
Australia coast. pLiiiis skirt the foot of the plateau. conr.iiuiuLMnt-rii-e rocks of 
Several distinct periods. Owin^j to rhe aiid nature rlw rhuu-te in the 
interior, the surface of the i-cun.-ins of tiic plate, u is ^reiu-r. llv h-vt 1. 

2. The Greu^ Ph(if>^, cxtendi!iLr from thv* Gulf of bo |■»^nr;iria across the 
continent to the Southern Ocean, between the mouth of the Miuiay and the 
coast of Western Victoria. 

3. The Eastert> Higldafx'^s vclhcli or-rur ])ot\V(-en tlie Gi-en Pl.iins and the 
eastern coast ; they extend from C ipe York reninsiil i on tlie north, to Bass’ 
Stiiaits on the south, and are conttniir-d -rdl faitlcU' bv rji^ tnd of Tasmania. 
A smaller liighland area joins the wes^-in ])la.tean in tlie vi'nmry of Spencer’s 
and St. Vincent’s hkilfs as far as Lake rorieus, tlie Flinder-^' Baiige being the 
highest hand. 

Griffith Taylor has put the chD'ificatioa into a somewliat different form — 

{a) The Eastern Hiffiihindv 

(b) 3Tarr,iV'Dar]ing Lowlands. 

(c) South Australi.iai Higlilands and Rifts or the Gambrian Divide. 

(d) The Giea.t Wtesian Basin. 

(e) The Hreat Tableland oi Plate, a u Region. 

The Geocol . — -Tavlort has a])plied the term Dpocol to g<ips in the 
Divide of Eastern AiDtralia. Tiius tliereaie iiurthern, ceutiMl. and -'tutheru 
highlands or pi a re ms m Xew Srjutli Wales, wdiitdi fcirni land ma-nG " und 
which are separated from each other by broad relative] v depressed areas 
(geoeoE). He has given further ]jarticulars in reg.aal to live geocoh uf south 
ea^t Australia and their influences on nitercomniuuie.f.tion.j; 

E. C. Andrews ]ia< also wo] ked at the en-^tern Deoco]<. which are as 
follows : — - 

1. The Kiimorc. Victoria. Gap or Geoeol is about 1.2tHJ feet aliove 

.sea-level and a few miles wide. The l\Iel}»ouriie express parses 
it about GO mile.s from l\Iell)Ourne. 

2. The Cnoma or l\Ionaro Geocol, Xew South Wilf*-. (or Aimtialian 

Rift, as Taylor lias it), i.s about 2hi( )n-.2 r»0( ug.i itih f,jet above 
sea-level, is «>f fair width. <i,nd stretclies fr » -mi ( )n eo tlirou^di 
Bombala tc) Couiaa. 

3. The Like Gef»rge Geocol, Xew South W.ih-. about 2,000 feet 

above >ea-h‘VeL 

4. The Cissilis or Hunter tLjocoh X^nv Sviitjj W.iles, h aliout 20-30 

miles broad and 1,?)0 feet abt,ve sc.i-level. aiul is rcspomible f(»r 
the long dr V loop exteudmg fmm UilgmdiM almw^t to Xew<-astle. 

Xew Eiiulaud from the h-sid of tlie AHyri tlie (huehester, and the 
Pit.u-son, to (Junmnghamb G<ip (2.(n)() feet), m South 
laud, presents <in oxees-ively D^ugh and high pj<ite<ui front to 
the coast. 


t 


‘ Goo-jrapliy stnK‘tnr;iI, phy-t-'/i!, 
Fror Linn S’o^., N.S, W , XXXI , 
“ Phj-'^ios?. of Eastern Australia,” 


■ eia p, 25 's an-l pUtt- XXIX 

7 * // -Votralia. p-conomic*,” p. 22.'» 

L> ih\in ComxauiiWLalrh Eiueau of .Meteor oloixy. 
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5. Another broad gap occurs near Too^^ooiaba. QaeeU'^land. and is 

t’'aver:>ed by the Brisbaue train fi’oin Touwoornba to Warwick, 
(n-eatest height. 2.<')00 feet. 

6. The Kockhampton-L'aigreach Eailway, Queensland, also traverses 

a gap about 1.500 feet in height. Its width is not known to the 
writer. 

7. Tlie Cairns-Chillagoe Line. Queensland, rises on to the Kuranda 

Gap (1,100 feet), which is in tlie form of a broad valley lying 
between plateaus on each side. Heights from 1.000-5.000 
feet . 

S. The Townsville-Oharters Towers Eailway, Queensland, also passes 
in a deep wide valley of low height between high ranges. 

The number of gaps or geucnls existent Iws not yet been determined, but 
it is desirable to draw attention to their impeatance m regard to the dLtribu- 
tion of phoits. The writer has specdally worked at the Cassilis geocol in 
this connexion, and has a cuusiderable list of western Xew South Wales 
plants which have u^ed this gap for the pirrpose of niigiarting towards the 
coast. 

2. Botanical Statistics. 

Seven thousand eight hundred and thirty-seven spec les were described in 
Beiitham's Flora Auslndiefibis. In ISSO. at pa.ge S of his fourth supplement 
to his SijAehmttc Ccti^^as of Aa.^tralian Plants. 5Iueller gave the number of 
vascular plants as ; genera. : families, 140. 

Divided into States, he gave— 


Western Australia . . . . . . 3 559 

South Australia .. .. .. Lbnl 

T<tsmauia . . . . . . , . 1,030 

Victoria . . . . . . . . 1,901 

Xew South Wales . . . . . . 3.260 

Queensland . . . . . . . . 3,711 

Xoi th Australia .. .. .. 1.977 


Based on the work of the Guvernineut Botanists of the various States, 
the following estiniates of described species may be submitted as approxi- 
mately true to-day; if the present activity continues during the next few 
years tin? numbers will be much increased. 


AVestern Au.',tialia . . . . . . 3.900 

South Australia . . . . . . 1.985 

Tasmama . , . . . . . . 1,210 

Yictcuia .. .. .. .. 2.00i) 

Xew Soiitli AVales . . . , . . 3.6(10 

Queensland . . . . . . . . bl80 

Xortli Australia . . . . 2.050 


iMm41(*r includes the floras of Lord Howe and Xorfolk Islands, whi< li 
<}iould be deducted from the total of 8. 90!! to the cwtent of about 92 species 
peeubar to those islands ; we thus have 8.817 as Alueller's real total of Aus- 
tralian ])lants irrespective of the numbers of plants found in individual 
States. 
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To this total may bo added the number of additional species of which 

the present writer has lecuid <:uee the date of Huellers vSecoud Census. The 
number is undoubtedly uud-'i stated, since this record must be impeifect. 
in spite of the fact that it is carefully kept. Tlds makes the number of 
phanerogams and vascular ( rt^togams recorded for Australia as 10.G73. 

Time has not been available to separate the adrlitions into their various 
States, nor to add to Mueller's totals of species for the v.irious States, the 
additions recoided by the writer to the States' localities of those species 
as given in the Second Cen«?us. 

Of this number (8,900) Mueller stated that 7.701 are endemic, and, of 
the remaining 1.338, or 13*1 per cent., there are found in Europe lOO; Asia. 
1.032; Africa. 315; America. 313 ; Polynesia. 338: Xew Zealand. 291. These 
figures have not been brought up to date. 

Mueller gave the following families with species as under (all after the 
plus marks are the writer's) : — 


1. Leguminosin 

.. 1.084 

-i, 

102 


1.276 (1} 

2. MyrtafecC 

Cbb 


13n 


816 (2) 

3. Proteaceie 

. . 399 


68 


667 (3) 

■1. Comp os it ie 

. . 341 

+ 

91 


635 (4) 

3. Cyperaceie 

379 


42 

=r 

421 (7) 

6. riraminero 

. . 332 

+ 

81 

— 

133 (6j 

7. Orchideaj 

. . 287 

+ 

132 


13f» (5) 

8. Epacndacej'e 

, . 273 

-f 

26 


3Ml (8) 

9. Euphorbia cere 

. . 22G 

+ 

23 


231 (11) 

It). Goodemacere 

. . 219 

+ 

73 


2!-l (It) 

11. Filices . . 

. . 212 

4- 

43 


233 (1(1) 

12. Ruta* ere 

. . P.)0 

+ 

12 

— 

232 (12) 

13. Liliacere 

163 


2); 


IS'.i (13) 

14. Eubiacere 

.. 127 

+ 

20 


117 (16) 

13. Sterculi.u cje 

. . 123 

+ 

30 


133 (14) 

13 Labi<it.e 

. . 123 

-r 

23 


118 (13) 

17. Chenopodiacem (Salsolacere) 

. . 113 


♦ao 


116 (17) 

18. Malvaceae 

. . no 

+ 

13 

= 

123 (20) 

19. UmbelliferaB 

107 

4- 

3 s 

— 

113 (18) 

20. Sapindacere 

101 

+ 

23 

- 

126 (I'.t) 

21. Amaraaitacom 

. . 100 

.f 

19 


no ( 21 ) 


Below this there is no great break, the list ending with fourteen families, 
with, so f.ir, only oiu‘ speoios oach. 

It vdll be observed that these ,iddirional uumbeis of speries since 
described alter the sequence somewhat, T[m< the a.ctivitv of botam^ts 
dealing with the Ondiideie raises that family above fjoth the (b'annnoie and 
the Cypeniccro, its position and that of tiie Oyp.Mace.r^ being tL■anspo^ed. 
Thus Orchidacere now should have fiftli place. ryp^Taccre >eventh. (doodeni- 
acea* now comes ninth. Filices tenth. Euphoi biaceie eleventh. Steiculi<ictae 
now occupies the fourteenth place. Labi, it. e fift(‘enth. Pulnaceio si.\te<*nth, 
Chenopoihaceae seventeenth, Umbellifeno eighteenth, Sapiudacise nineteenth 
Malvacem twentieth, Amarantaceie twentvdir.-it. 
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of the largest geiiera comprise the following species (in some cases 
the iiLimhHrs are approximations, the writer having heeu unable to critically 
examine them) : — 

Acach't, 4-12 : Eucnh/ptus. 2o(l ; Grerillea. 193 : Stf/phelia (in the 
Muellei iaii sense). 193 : Melaleuca. 112 : Caudollea {StpVuJjuui), 
112 : froodc/ua. 112 : Hakea. 107 : IL'bhertia. 101 : Pultenrea, 
93 : Ej'f'ttiophda, 91 ; SchreffU?, 77 : Ennelea. 76 : Ptllobis. 76 ; 
Panu u),!. 75 : Boronla. 72 ; Eeio^tetiton (in the Muellerian sense). 
72: 72 ; 71; HeJ icJirysum. 70: f^ceevola. 68; 

B(rrken. 66 : 64: : C ryptand rn . 63 ; Dro.^era. 62 : Per- 

.^(ooina. 62 : Ficus, 62 ; FluihristyUs. 58 ; Halorayls, 56 : Solauuin, 
55: Ilchpiciniti. 53: Dodoitoea. 51: Pro^tintfhera , 50; Phyl- 
hfctJnfc, 5<> : Dcpindra. 4:9; Banksin, 4:8: Decdrohiiifn, 15; 
Jacksosci, 44: : Brnclnfcome. 41 : Bossiaa. 41 : Hdjiscus, 30 ; 
Ga^froluhium. 37 : Lasiopefahun . 35. 

Approxim.itelv 76 hj speeies have ])cen recur JeJ in lists of species recorded 
under States, as common to we^teiar and eastern Au'^tralia. but becau-^e of 
the vagueness of the State boundaries already referred to. and because of 
the nnperfeetion of the record, especially as the interior is reached, such 
statistic- are verv imperfect, and certainly of limited value unless recorded 
for defimti* plant-zones 

The genei<i (takim^ cogni'>auce onlv of tliose represented in the 700 by 4 
<»r moie species) include Sida, Ah>ftiloii. Dodoifccn, Claytonia, Ptilotus, Ahiplcx, 
Rhaqodxt. Kocltia, Bassui. Sal Icortda. Pt}ndca, Su'diasoim. Cassia, Acacia, 
Haloragis, Melaleuca, Eacal yptus, HydrocntyJe, Lora rtth us. Bcaclftfcoinc, Aster, 
Heliptet a nt , Helichcgsu iu . Auijiauflnis, Scnecio. Gandeuia, EreutapliUa, 4///0- 
poni}!), Sfyphelia, Plvro.sti/Us, Xerofcs. T rigloidn u, Jaucu^, Codrolepis, Cyperus. 
Scirpus, Gahuia, Cnrc.r, Paaicuni. And ropnyoc . Stipa, Poa, Eragrostis. 

Fkw of the genera are confined to countrv (d low rainfall, but the spet'ies 
contained in the 7i"'0 comprised in the above genera are preponderatingly 
tho-e of countiv of hov rainfall, a.nd it would 1 m' intei eating to endeavour to 
ascert.un how far west from the South Australian border the species extend 
into Western Austmlia, and liow far east from the* South Australian border 
the same species exteiiel into Queensland ami New South Wales. 

3. V ernacular Names for Australian Plants. 

14ie person who complains (witliout (jualiticationj of the confusion of 
common names applied to Australian })lauts. soimuimes loses sight of the 
fact that Australia is as large as Euiope. and that even in Europe the appli- 
cation of veriuLcuhir names to plants is often profuse and bewildering. The 
Biiton, Ureek. and Scandinavian have ditieiciit languages of course, but their 
plant names are (like those of Australnins) often uncertain and dithcult of 
interehange. Our dilliculties have arisen paitly because the continent only 
beg.iu to be .settled about a century and a thud ago, and then by a handful 
of people, very few of whom were ediu ated ; they came to a continent whose 
floia was unknown, even to botanist >. and, as they spread into new etieas 
they gave similar names to trees which appeared to them to he similar, ami 
which, m most cases, have only lecently been shown to be dilferent. 
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Thr predoimnant veueraTiuu ( KiKMlypra'^) ha^ .i v tarar*^. and 

it i> imt tn waiiideied at that tla* iU'diiuirv lia'' ''Itov.ai nr> LrJ>\'tter 

kiiuwl^al^t* nf ir than thr 'iMitani^i. 

Then a.i; ixu the early rulnni^t< ha.d a limited veriut nlai, hie‘cau^-* tliev cmdd 
only coinpaiarive min^. and the tn-uhh' that the ])lanr< of ih.-ii* 

native rouutiie- w*no aTont a^ unlike t.f tlieii iiew home- a^ it wa^ 

po^uhle for them to he. 

Even the <ihorieiiul owner- of the wert^ ^pl.t up lUi'- nd with 
diileient ian^inine^. and in the eoinpamrive]'/ Low raoe'< in wid-.h t'am h-td 
uame> for plants at adlL the^e name- did iiL't pa^< «. uinent ov,. : iaane anM-, 

In some ea-es tim alionn'inal n.itne^ have hoen adopr-Mi hv th** wliite 
population Some attempt ha- hoou made to -tandaid'/e the Vfiu.o'ulam 
lor Aiistialian plants, hut tlie i.liief dniiculr\' dii-> - froin tla ta* t that <dl over 
the woild experience -liuw- tliat mo-t plant naiae- ai<‘ if-rui.ted to -m.iil 
aiea^. However, vdth the -pieml tif eduv-tioii. ir j- < ofitid-eulv expeeted 
that the u>e of hotauical names, at lea^^t its to itenus. will present fe\ver 
dilin ulr i‘- ( )f (taa-e. it mint he home m imnd that rlie -tudv of natinal 

history has an attivoUiou foi ouly a limited peatK.ai of the population, while 
of the natuiali-ts hut fe'.v ta-ke -pecial inteie-t in plant-. <ind fewer 'itill 
in their Aminamlar n'nnenelature. 

4. Some Problems of the Pastoral Industry. 

Atmtialia ls a yi'eat pastoral cuuutiy. and, a- in other couiitiie-, a -mall 
percent<iye of -heep and eattle is lo-r every yea.i through their feeilinu on 
ceitain phuits. Fiirthei investinnitious are honu!; cairied our on tins :^iihj(’rt. 
Ifiit the hdlowing hut- m.iv he stated; — 

1. Ceitain foiaye plants (gra.--e^ and others) < ontaiii cmuionenetic 

e-lueo.-ides. Poisonoim msult.s take place a.r ceitaiu reasons of 
the year (though peihan- not every yea.r), as ie«gaids tlie same 
pLiut 111 a uiven area. 

2. A few plants contain -apcnuus a.ud e\'en more viiuleut ])Oisons, 

c-//., eertain Legnmmo-a' {(Ja , oloh, >> ,,», hotrojHS. 0 ,r,/lohui/,t), 
paitaiihuly in A\V*<tem Airntralm. 

3. Some siLCM-uieiit phuits. eg., E'(jJinrl;/n iJrvintitOiul n .. Fhas-. are 

app, neatly le-pnirdlde fm' meny de.itlis ami»ng^ stock. l)iit it 
has keen >}iown tliat tla* (an-* r.f death i- Imvem .uid tiiat 
only tiled and hungry .luimah, whieJi o.-t immoderafly. an* 
affected hy them. 

4 . Certain Legumiuo-ie iS<rontiOh<i ) deiange tla* neivf.u- sv-tems of 

stock eating them : the aujiuaH deveh.p .m inordinate 
aj)perire for the plant-, ev. ntiiaJiy h.woiaim: So-, .died TVa-eaters. 
o] rndigo-eatem, aral al.-olutely u-*}.... j,, the nsmici, deatli 
finally -iiperveumg. Tic* -vmptom- .uv a^iaiogous to tho-e 
kia>\\n a-> LatliyiiuiL Xent.j Loer. i]i-ea-e. ju otliej pa.rt- of tla* 
woiId. 

Th.' Cmt.a Srur.'s Snuth Aiii.'iica, .uU Ii.iv of 

a like nature bofi.iv tlifiii, .iml tie- .liHlu.iltv j. u,,r „,lv.a wh.ui tlie plant- 
culprit, be it poisonous or not. h d-tert..!. The pinblom to be .-.olve,! ,1 how 



A U 8 T KALIAN E G E T A TI 0 N . 


169 


t<» pivverit the df.MtliS of ^tctck l>yapplyini^ eitlier a proveritative or an antidote. 
AVitli Lu^r docks and herds spread over huge aieas, individual treatment 
lui^ snH(-'i,!l prartical diliiralties of its own. 

It ]-'? a v<‘rv eomnion <uid empirical practice to atmlmre the deaths of stock 
to poi'^uu plants. As a matter of fact. Au^traLa appears to possess .singulaily 
few poison plants wliich are iujiuiou'^ to 5>tock. or which contain active 
prmrip>les which may la? utilized as drugs. 

5. W eed Legislation. 

A^ Au-tmlia becomes developed, tlieie is an increasing tendency in all 
the Sr.ites to mcrea^e local self-goverumeiir and coping with weed^ becomes 
iL-uallv one of the tiin<-to.)ns of local bother The underhung idea is that 
local people know what plants aie mnst uoxinus to them, and rlie function 
of the State (T 0 vcrumcnt< is Judoisement of their recommend itioiis for 
proscrijition of ^pecmc weed'^. sui)je< t to power of veto. This alTords the 
neces^aiv <Ioverninent conrrc)!. preventing local bodies, which mav not have 
special knowledge, taking action prejudicial to their own intt^re-t^. 

The Piicklv r(Mi [Ojx'jfh'o] is dealt with by special legislation, both in 
Xtwr South AVale^ and QuceiHland. AVliaU has been staled so far rebus to 
weed^ after they have got a fc.ormg in Au'^tralia. 

To prevent the entiy of undc'^ir.ible plants into the Commonwealtli. the 
Feder.t,] rrovemmeiit in IVhiS pa^secl ” An Act relating to (piaraaitine." An 
Appendix to this Act foibich the entry of ]>Luit< affct tt-d by certain (b'sea^es 
(cliieflv caused bv fungi), and mostly aiiecting ecouomic ])lants. Aaotlie]- 
Appendix prohibits eeit.Dii v'ceds. Thc>c weeds iiavc, liowever. alreadv 
got a tlrm Imld in the ( 'ommonwealth. and ^C)mc aie very widely diflusf‘d ; 
the object is to put dilHfuibicN iti the way of the impoi-tation of known jitests 
clean aieas, leaving the cireulation of wuMul-pests alieady in the r\unmon- 
wealtli the ]msine>s of the Sra.te ( loviuunuents. 

i\[anv of the Australian w*eeds wun-e intriHlueed into tlie country in the very 
fir-t veau's of settlement. They came tTc)ni Britain in the packing of goods 
S(Uit in the tir^t fleet, from Em de Janeiro, the (Ai.jie, «md Calcutta, the two 
foiiimi being ports of call on tlie outwsu’d voyage^ and the two latter laung 
^usited fiom Sydney for food supplies. Later on a tinde m horses with Chilian 
ports was responsible for the inti odiictioii of such pi ints as Xanthi^ua 

i>pniOb'y nK 

As time wTnt by. no restiictu)!! of anv kind wms phiced on the introduction 
of plants, and gradually the v.irieties of weeds iii(*rea>e<l to the present foi- 
mid.ible total, aaid, being lot loose on a viigin continent, brouglit about 
tinexpeeted results. 

The im])ortation of enormous fodder supplies duiing periods of drought 
lias been a prolific soui'(*e of intiodmuion of we.ul si'eds. net onlv fiom various 
])<irts of the contiiicut enjoying a good season, Init aJsu frtun btwond seas. 
All the States eontaan hirge aieas of unalieuatcd hinds, and these are sometimes 
an AIsa.tia for weed-, to tin* prejudice of the adjoining piivate owner. With 
the increase of population, this ditfieiiity will largely dis<ippear. 

Prickhi Pf^nr . — Members wJio visit the valley of the Hunter and north- 
western Xew South Wales and Queensland can scarcely avoid seeing the pest 
known as Prickly Pear, fin its spread is one of tlie most remarkable instances 
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of plant -air iri'f^^siveness known in any p<i]'t of tlie wovM A form of Opantvi 
inerrais, P. DC., lias already devastattr-d two States to siu li an extent 

as to Cituse Itoth Govermueiits real aiixeay, f^jr tlie eifoits of iiiaii have not 
stemmed the rapidity of spread to any t on^ideiahje extent. In New South 
Wales there are ahout 2.500.Ct0() acie^ of pear-infoNted eountiy, .ind twi> y^ai- 
airo a Minister (')f the Crown ^^>tnnated tlio rrt'.t ot eradieatinit the ph*ar m 
that State to Ite ten or twelve million^ ^tHi-iiiiir. In Queeu'sland. it i^ stated 
that 30.t)r)0,riu0 aere^ are affected, and further, that the spie.ul n (iue Uiilln.in 
acres per year. This never-ending advance of the pe^t is its iu<ot serious 
feature. 

What has given pear its chain e is the fact tluit in AlHtndia it ha^ praa ti- 
Ccdlv a viigin continent in which to >^pLVc^d. It floe^ not artiin ho-t 
development in the coastal di>triets. whieh have a « ompaia^ivelv higli rain- 
fall. and a fairly deitse population. In the legion'^ eliinatically united to it. 
theie are but few people, and in broken eonntry it e'ets a practieally impieit- 
nable hold. So tenacirais f)f life is it. and ^<0 adapted to it'- enviroumeut, 
that so far n<> economical method of destriirtKjii has been discoveied, ami the 
dihiculty of the problem is eii(»rmuusly iucieased by the fact that the sides 
and t<>p.s of hills, gullies, country fissuied and (hificult of access, have to 
be left as Ineediiig-pl.ices for tlie pest. 

Less than a dozen species of ()p*r/ifia liave escaped fiom cultivation and 
spread to any extent, but <ill the others put teiapther have not spread a 
millionth as inueli as the species de'-iguated by the writer . s Pest-pear. 

Prickly Pear was iiitioduced to Austialia (the number of S]>ecie3 is 
unknown) from Eio de Janeiio. when (roveiiior Philip tourlu^l at that poit 
of las outward voyage in ITSt. beiuo; broiiglit as food for the cochineal insect 
he desned to mtioduce with the object of founding a-n iudu'-trv. 

0. ain'Hiitidca. (Mlie<. is a ^mall spiny >peAe'- with buttle joints, which 
is spreading lioth in Xmv >Soiith Males and Duecu'^land. <uid is a pO't also. 
Its bnttlene-s and spimness combine to ma.lce it a pLurt to be dreaded. Under 
the name of " .lointed (hretus ” it is a pest m South Afiiea. 

O. irnhnenia. P. DC., a cylindiieal ^pe^ les wdth pink flowers, is eonfined 
to nioderateiv cool districts ill AAwv South AVah^s ; wdule O. DiUetn.i. P. DC., 
a formidable spe<aes. and Optntfia (Xopolcn) dejectn, Salm-Dyeky aie eonflned 
to Queensland so far. 

0. dK/ncn/ii. Haw., and O. diotinra nflm , Haw co.ir^e spmv "peeies. oceur 
both JU Xew' South Mhiles tiud Qneenshind. 

0. tonicritosa, S.dm-Dyck. a tall, daik-looking s])e(aes <*nveied with ci 
velvety tomentum, i> wild in Queeiwhiiid and ueithein Smii h Amtialui, 
hut IS not looked upon as a p(‘-t. 0. /?V as-o/d/ra, Alfll . the ” Ihiibaiv Fig,” 
IS well acdiimiTised <uid yields an edilL* fnut. There are a few other spiaaes 
of less irnpm’tam'e 

It is not ea>y to understand wliy nne speca^', 01 othei of Opuntia has not 
''t)read in (»ne of the otlier Stiites, luit <u< h i> tlie faet, (J. modfU'dttt kn being 
the only foimnldfle species which ac* liniatised in Yi(to]ia. South and 
Mb'^tern Australia, and only to a very limited e.xieut. 

The Pest-pear has a partiality for good soil, and is far less forinidahle 
in appeaianee than some of the species ju>t enumerated. It is tmt tall, 
for the tall .species have distinct and separate sterns, while thi.s species h.is 
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ramifying stems hard to disentangle and get at ; it has comparatively few 
spines, but what are really feared are its barbed spinules, wliich are produced 
abundantly, and cause severe irritation in man and beast. Added to these 
it has a fatal facility for reproduction, being propagated by birds and stock 
which eat the seeds, while every joint or poition of one forms a new plant. 

Eichhortna speciosa. Kiinth., the so-called ’* Water Hyacinth,’’ originally 
imported from Europe as an ornamental plant, has shown itself very adapted 
to Austialian conditions, and from northern Xew South Wales to central 
Queensland is filling lagoons and clogging water-courses, inflicting very 
severe damage where fresh water for dunking purposes in lagoons and creeks 
is especially valuable, to say nothing of the interference it is causing to navi- 
gation in even moderately huge rivers. 

Some of oui worst weeds include Bathurst Burr {Xantliiani spi}tom.ti\. L.). 
Xoogoora Burr (W. ^tnunarintu), Sweet Briar [Bosa ruhigiriosa, L.), Black- 
berry (Bnh}is f/’uffcosus, L.), Lantana (Lantruxi Ctortara, L.), Pricklv Pear 
{Opntftia spp.). Star Thistle {Ce/Paurea cnlcifntpa. L.). and other species of 
CtiPanren, Black Thistle {Canlaus Icuiceolatas, L.). Cape Weed {Cnfpto- 
stennt/a calcndulacea/n, P. Br.). Stinkwort [Inula graccclens. Desf.), Sorrel 
[Ramux ffcefo.^eUn , L.). Dock [Rnfr/ex crisjnus, L.), and other species. Purple- 
top {Vei-hefta bo/uirieusis, L.). and others. Corn (Boniwell [Lithospenauyn 
ari'e}>se. L.), Yellow Poppy (Afge)none L.). Tree Tobacco [Xicotiana 

gJauca. Grah.), Wallow Weed [MoJioIn ca/ oliniana. L.). Thorn Apple [Rafara 
stra^nouiiim. L.). Xut Grass [Cy penis rotnudas. L.). Wild Oats [Arcua fataa, 
L.). 

6. Ringbarking. 

Visitors to Australia will be interested to see the enormous areas of forest 
land which have been subjected to the process of ringbarkmg or girdling. 
In the utilization of land tor aialile purposes the trees <i.re usuallv removed 
altogetber, but over large pastoral areas the lives of the trees have been 
sacaificed simply in order that the grass may grow : in many cases not because 
of the injury caused to the gi*ass by the shade of the canopy, which is often 
small, but because the trees compett' with tlie herbage for the plant food 
and moisture. 

Most of the trees being durable hardwoods, tliey die as thev .stand, and 
may expose their gaunt arms and grey trunks for up to half-a-centurv and 
even more, littering the pasture until such time as fungi, beetles, and the 
elements combine to reduce them again to mother earth. 

7. Destruction of Forests, 

The deliberate destruction has arisen from two causes — (1) the destruction 
of trees to convert them into timber ; and (2) the destriKUion of trees and 
shrubs in the formation or iinpruveiuent of pastoral and arable land. 

In (1) the recjuireinents of (‘ngineeiing and mining works, building, fencing, 
furniture, etc., have to be provided for Ender (2) the burning ofi has been 
incessant, but a fair percentage cd dead timber has been converted into 
hoLi'^ehold fuel in the vicinity of towns. In Western Australia the cutting 
of green timber for fuel purposes in the vicimty of the gold-fields is. because 
of the local scarcity of coal, carried out to <ui extt'iit unknown in eastern 
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Ausri.t.liA. Siucp tlie ifRunwiI cif .ill lari:** rituht*!* m th** vu’iuii-y ot riiR i^oM- 
tialrF .iie.i- i- rniapU'tiR ilit.i t.a oliraiii-iMa ni 7**^M.rtl rr, the i.it.* of 

iTL’owrh of nuuv ^Ofcit^s in (Intuate .ir** i-' li.iturtil ie-.i.ti"M*^TAtion ]>ei!iLr usually 
alloAo.M.l to pit h.mmmI. In S'outli Au^tial'.i nluL** rlt^rr .lO* iaii:*- foiv^t pian^.i- 
tion^ t[ii> bf-iiiir 1.1.1 c<;olv a tiot^lr-^ St,,rp Vn'tnii.i an'l Soutn Wal*'*^ 

.IIP (loin':=r -•''ino ])],inr.ua 

Tlie L<.>iu](pii<,.Ltiuir **xrrnt oi natni.J it*-.LiI)L'Pst itioii is coasnbn-abie. 
.Jrliouirli =^nmpriiup^ In^r of. Som** ^pr,nM> p 7.. Eucnhfpfas pEahiri^. 

Sm.. iv-aiforr^<r i.ipifliv 01 land .tnd ir tha^ tire seeds id 

forest tiet*". wni'.li pa^-? tLri.aiiifi 'rlnn.*P and aa.ttle. and wld* li .iie tranipi*-d 
into tlio sod. aio ip>p( ifii;ilt]r* fra tfjp rrinvei'^iou of lai Lfo areas of nras^ laud 
into foro'^t in tlie Ha^^e^l >r 

Tire I'euiov.il of tlie to***- lU a forest destroy-^ tlie plant eqiul' oriuin. .nud 
interact inn '■l-aunt*^. vrhir-n. dninevai. i arinf'a Ho disc u-^sed at T}ii< pomr t dvo 
place, parric'ularlv rite luinK. 

8. Scrub and Brush. 

Tlie tcu'in 'CTiib Ivis ^onKuiiin*:,^ of infenority in It'^ maaninir. ieb‘iiin^^ 
pnrnanlv to sniall or srcnitod veaetarion \v}a*t{ier of tiv'*'. or climbs ; 111 
Queen-land, it has beeoiin* applied to the luxiuiaut vegetation of the junple. In 
Xew South ^Vales it is applied inoip generally to the eoinpaiatively sparse 
vegetation of the nicire -terile areas, such as thci-e «>£ the sandstone aiul 
nraiiite. It is aUo appli<*d t<j the open finest, in whic-h the species aie more 
gregarious as a rule tlian tlio-e r>f the hiush. 

The Br^ish — Ida* brush eoi'iespoiids to uduit lu India, l'^ ealletl jungle, 
and consist’ -d well-watered neh-soil areas, eliiefly in the coast belt <tud cua-r 
t.ibicn lands of eastern Australia, whicli supicoit iior only ric-h ,ii boreal vege- 
tation. but also creepers anrl climbers of v.irious kinds, ami skndjkv under- 
i^rowtli. The tiee vegetation is of the* nio-t vaiiecl clianictei (r 7.. l\[ehaee.e- 
Sapiiiclacem. SaxifraiiMrero. runoidac'e;!*. Laiirace.e, iMonimiaM'.e. (h)mfeno 
(Podocu/’puv). Taxacete {Araticnnn and but lurely in'Iinh^s Kiiea- 

Ivpt.-. The term biush 1- almo-t eiitiiely eoiiline<l to Xew South W.iles 
and Queen-land : in Xew ^onrh W.iles it is u-^c^d largely; m Qiieensbuid 
the term sc nil) i.-^ often snh>^tituted. 

In tlie hrudi fore-t^ of the northern coastal distric-ts of Xew South AV<il(*s 
and coast il Queensluel giciei all v rhe imttre>s-;tem is often seen J^Aecpientlv 
these butti‘e.s-(*s aie of eou-ider.tble size; leeulv vertic-al .uid (|uite rlun. almost 
like stalls ill a stable. The*v aie eommonh' semi in Fins (F/cu.s). and <dso 
Yellow Oarabeen Wnolhn. F. v M.), Botsvong [T*frr‘nf,<f <tr>j>fi'n~ 

(lef'h’O//, fJenth.). Red I’edir iFc/cf/c Tooirt). Ske f^^eerh ^T'lpfor’! r>i'i 
l\fa.rara ( h cc /o/c//ooa Pc/iZZ/'/z/o. 1*. v. 1 \L), and m inv otliei > Soai ‘Mm“- T liese 
butirc*— e^ extend in tauta-tie shapes along the ground and. m tie* cue of the 
Yellow FaralM*eu. th<*v inav be so deli<‘ate as to be not more rlian an inch 
thick where they enter the* ixtoiind. 

They form natural struts to trie ticM-‘> m areas of well-w.iteied good ^oil 
and warm temper iture. where the eoin[)erir ion a.mougst tree mdtviduals is 
verv ke(‘n. \ <.*ry long tiiink- luu up tciwMid- ilie Iigpt ancl. e\'eu witli their 
dimiuished crowns. th<‘ leverage of .m-h long stems renders the buttress 
essential to the stability of the tf'e-*. 
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Liaues are not unusual in the brushes, being generally the stems of a species 
of Yitis ; these cont iin water, and the^ busliman cuts them into lengths and 
Tftore suo obtains dunking- water from them They grow in the wanner 
coastal brushes, where the rainfall is g(;od : at the same time, running water 
may be much as a few miles away. 

In moderately dry and very dry country the aborigines, and the wldte 
men on occasion, dig up the roots of certain trees, and obtain sutUeient 
drinking water therefrom. The trees usually employed are certain Mallees 
or dwarf Eucalypts, particularly E. . LabilL. var. dumosa, and 

E. oleosa. F. v. i\[.. also Hakea huco pitta. F. v. i\L (one of the needle-bushes), 
Casuarifta Dccai.^neana. F. v. (a Deseit Oak). 

9. Natural Hybrids. 

Beiithaiii (B. FI.) wTote that little as w^e know of the inilnence of natural 
hybiiclism in Europe, it has been still less, if ever, obstuved in Aiistiaiia. 

This statement is not as true to-da.y, as rega.rds either Europe or Aiutiaha, 
a> when it was written, and some observaiioiis are now available, particularly 
in connexion with Eucalyptus. Caie nuut of roui^e l-c taken that the 
attiibution of natural livbridization is not a too himiied jumping to con- 
clusions without adei.juate evidence. 

The subject demand^ careful held knowledge, and it would appear that 
the piienomenon luis already been proved, witliout reasonable doubt, in a 
numbt'r of cases, chietly EiKulyptus, and attention is biietly drawn tu the 
matter because of its very gre.it importance. 

10. Use of the Term “Desert” in Australia. 

The iindei lying meaning of this w'ord is ab-ence of vegetation, and 
cLissiccd examples uie tho^e of the Sahara. <>f Xorth Afiica. and the Gobi 
deseit of Centra.l Asia. 

In Central Australia there are extendve regioU'> nf low or iiitenoitteiit 
rainfall, some of movinu saaidhills and. especially towards the « entie and west, 
of Sedme depressions, but very much of tlic country referrtal to as desert 
in the old maps is not deseid in the strict sen>e. since it sustains a more or 
less spa-rse vegetation, with tree^ here and tlu're. while immediately adter rain 
innumeiMble ])lauts spring up. (M,rpfdi ng tla' country side with individuals 
of rTrainme.Te Composit;c, (e 7 , Hdipferani. Hd icJirp^ani. etc., wliite. pink, 
yellow, and even other <'olours), Salsolaceio, Goodetiiaccne (c.g.. Ydleia roseay 
S. le i\L Moore, and Goodenta spp.). Amarantae-'.-c ([)urple and pink Ptdotus), 
Crueiforue, etc. 

The truly riverless area is chieflv eoiupri^ed in eastein Wc'^tern Australia 
and the southern ]>ortion of the Xortlifa'u Territory, wdiilo the Salt-lake 
svstem, in which a large number ch rivers <lo not tind tlieu* way to the coast, 
but terminate in La.ke Evre.is a (‘ousiderable area a little east of the centre 
of the Continent. 

Tlie^e areas support a most inteiestiiig xerophytie vegetation, and strips 
throiigliout the so-ealled deseit are ])astoi‘al eouiiti}'. siqiportiug hotli grass 
and edible shiiibs. It js interesting to note how year by year the " wheat 
line “ m all tlu‘ mainlaud States luis been puslied into the “ desert," and 
man is getting remunerative eiops from legions of low rainfall and light sandy 
soil which would have been looked upon as chimerical a decade ago. lu 
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other words, the “ deceit'"'* laud is ^hniikuii^^ year i)y year, and a faetorto aid 
this shrinkage wall he the Poit Augiista-K<ilgooilie railway line, wdiich will 
link Western Australia with tlie ea''te]n Sr.ite-. It is not pf^^hha how'ever, 
tliat <iny considerahle nuinhf'i of visiting hot.tnists ran find time to study 
our *’ desert ” on the spot, and the suhje( t rannot he dealt with at all 
fully in tills general aiticlr. 

The permanent plants of the aiid country are dependent on suhterranean 
water, the catchment and storage of some of thc'^e supplies being both very 
small and purely local. In addition to tliese local supplies, dependent on 
the verv intermittent lainfalL there are the va^t artesian arrumiilations, 
the relation of widch to the vegetation tlier support will furnisli the student 
with an interesting >uhjert for investigation. In We^teioi Australia local 
natural water supplies, very circum>ciihed in crea. are known as ** soaks.*’ 
and frequently form oases around wdiicli there is a specially interesting 
vegetation. 

Va>t areas of Australia have only, as regaids the veget ition. two kinds 
of .-eason, the rlry and the rainy. The rauny reason may be onlv a few' days 
m the whole year, <)r. it may be, as it usually is, intercalated wuth dry 
periods. 'Wlim the^e show'ers come, tho surface of the m‘<>uud is changed 
as if bv magic, bright carpets of the small plants already leteiTod to covering 
the ground with uniformity over laige aiea^ ; these quickly mature, develop 
seeds, and peiish. being represented by the seeds alone, until the nextpeijod 
of their life-cycle anives W'ith a further siipj^jy of rain. In man\' of these 
regions of small and intermittent rainfall it is obvious that no recordeis of 
rainfall aie present, ami the only pra(‘ticable m^AhoiI a student has. is to 
arrange with some one living in the vicinity to notify him bv telegraph of a 
local rainfall, in older that he may hasten to the ^pot without dclav. 

Adaptntioii to EHi'irotiuient, — The adci.ptation to environment of desert 
plants in Australia, and iiartieulaily tho'^e of Western Australia, has been 
ably dealt wuth by Mr. S. le M. Moore, and floubtlesN our visitr>rs will specially 
examine the characters of xerophilous plants in all parts of the continent 
conveniently accessible to them S^^iaee only allows the briefest reference 
to the subject here. Henslow quotes V<')lkens as st iting that certain xerophih 
ous plants covered with a resinous siibstancf^, widch prevents a too eneigetic 
transpiration, are peculiar to the Southein Hemisphere Fixamples out of 
very many are Beyeria viscosn. Eacryphia Bijlnnhen (Piiikwa>od of IM'^m.mia), 
Dodoncea and Acacia <d v.trious species ; the iMiots of various Grumiue.-e. 

The young shoots of A}iqophoni.'^ and of the Coiymbosa* section of Eaca- 
lypt.^ uie protected by a covering whicli contains caf»utchoiic. 

The Blanket plants (Lfichf>oyacI(/f.<t) of MAstera Austr.iiia are especially 
woolly, and so are the allied genera Eeu'cadlta and iJirrasfylis. i\lanv 
r^omposites and i\Lilvaceous plants are. with maur otliers. verv hirsute. 
These non-conducting cov'erings lander the transpiration ai moisture. 

Instances of aphylly an* very numerous, ,uid are afforded by such plants 
as — 

Native Cherry (Erocarpus}. Cypress Pine {(Jallitris), She Oaks 
(Cdsucimnn), A yojdiylhi/fi ano)nnluf/i, TefrntJiecn juno^n. Comes- 
perfoa of varnms species. Dariesin filntd. Spluefolohiiun cimineumy 
^ ioadOYia il< AmpercBa s’/ya/'/me/cs, and many others. 
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There are also many succulent plants belonging to the families Zvgo- 
phylleee, Portulacaceae. Ficoidere. Crassulaceae, Salsolacese, Euphorbiaceie 
{Euphorbia, Ac.), Asclepiadacea? {Dremia. Sarcostetania). 

Some plants have v^ater-storiiig cells in stems or in roots, or in both, 
Xotable examples are the Kurrajong (Br^tchychifon populnea.s. E. Br.). widely 
distributed, and the Bottle Tree {B. Delahechil, F. v. M . or Stercalia rupestris^ 
Benth.), found in Queensland, and so called from its ludicrous resemblance 
to a gigantic lemonade bottle. These are not only water bearing as regards 
their stems, but also have succulent roots, wliich are sometimes eaten by 
the aborigines. In Xnrtli- western Australia the Gouty Stem {Ailai)so)na 
Greqorii. F. v. ]\[.) is to be found, a {'haracteristic feature of the landscape, 
while a second species Hatiharyatia, Huclir.) has recentlv been described. 
Eeference has already been made to the so-called water-bearing trees. 


11. Origin of the Australian Flora. 

(a) The Orijjinal Australian Element. 

Wallace observes that South-western Austr.tlia is the remnant of the 
more extensive and more i-^olated portion of the continent in which the 
peculiar Australian flora was piincipally develop^al. He suLfLCests that the 
existence there of a very laige area of granite miles in length by nearly 
5(X) in maximum width, with detached masses 2ni> miles to the north and 500 
miles to the east), indicates ■^uch an extension ; for these granitic imtsses 
were ceitainly once buried under pih*s of stratified rock, since denuded, 
and then formed the niideiis of the old Westt?rn Australian continent.'^ 

He further states that while this rich and peculiar flora was in process of 
formation, the eastern portion of the continent must either have ])eeu widely 
separated from the western, or had perhaps not yet liseii from the ocean. 

Ill Cietaceuus times and far into the Tertiary, there was no Australian 
continent in existence, but instead, a crescentic wide belt of sea forming 
an archipelago, c<')nsisting of two in.iin islands to the north, one large island, 
and some smaller ones to the south, and another to the nortli-ea.st. j 

The distiihutioii of land and sea in the Cretareous period is ^hown by 
JeiLsen,{ based on Dtivid's maps, and during that period tlie Bolling Downs 
formations were laid down. The se.i extended from Cape York from south 
to north of Queensland, extending over most of its area, except in the east, and 
covei-iiig a considerable portion of northern South Australia and north- 
western Xew South Wales. 

This later map differs from Wallace's chiefly as I’egards his continuous 
eastern laud area (almost the Torre^ian and Bassian sub-regions of Spencer, 
see below), and the dctieidion of Wallace's sea to the north-west. Jensen 
remarks that the Cretaceous sea was probably connected with the ocean, 
both to the south and to the north ; thus an aapieous barrier between west and 
east is understood, which is what Wallace postulattxl. 

Speaking of the disappearance of the Cretaceous basin, which caused a 
migiation of the hardy plants (Eucalyptus, Froteaceiw et(*.), which liad 
developed on the barren soils of Western Australia into eastern parts, where 


* " Uiarui Life,” 2iid Ld . 404. 
t Sfe Wallace's map at p. 407, op. cit. 
% Vroc. R.S , Q., xxin , I'io. 9 



17B 


Fi'DTJlAL 1 1 ANPr.iutiC. 


tlit-'V Ah(l sal)cliied thn ludi j-AE.iLiy^hiu Ty[>H (tf tior.i,. pouits 

out tint IS evi<L'R<;L‘ tint tliL* pl.iuts dinvo iMrk Wiji'r iari^^t^ly 

LiuiMtH.. in tuo in<^il of rli*^ nM-r di^pp lo id> .md the n.u'liytic tut!^ 

of the \V,nrnirihu!ii:le< of XevV South W.ile»^ 

Tate, 111 ISoS t divided tlie AustiMliau eudeniie tinra -nto three typt 

1. . uei upx'iiiit the .ti^a uf the >ii u'th-e.ist and soiitli- 

e.nk its iutn'uil liH'uuiday tajiniddiii^^ witli the lainiili hinit 
of ineh.^;; per annum. 

The tvpe il.uM of this is doniLn-tiit in the south and east 
p lit of the cour jieiit. 

2. AnfooitlfOiihi , a srndl recriDn re^tpcted to the s<'»u^h-wosr romn’ 

of the com’neut :r> nt^inil onimdiiV .d-o eoineidiU:^ vutli the 
- ni'i imiiidl huiir in this pot. 

o. Erc-f'f'r. o.-'riir/v.ny ,t liny* -rnme!! of ra^nmry, center inj^; in L dte 
Evi'^e hilt •^'Ueudiu'^ layht a«n‘.">^s th," coiuiuent to the ^iio.es 
of 'Ui Amti.ha.i and rjver which the avetjye laiuf ul is over 
!<') iiu h'^^s pot anniini 

FV^id*-s ties ontEiiiir tlooi. w*h it he styles an *’ iinmiur.iut flora has 
two con'5tituein> — 

{a) doioinant m tiie littor.d ti<ict-. Imi mixtMl tliere with 

t^'pl^^■il Amtodiau umieia 

(6) le^tiictt d t'U rlc^ nm-t ]iait to the liiuiil ■ ud> of Xew South 

AVale->, Yirtnii,, ,tud T<i-'maui.'. and witli tiii'; In* inrlude^ north 
t<*fnperate fnirm /' e , '^p^cie-^ charactHi ntic cd noith tenipeiate 
leyn.ms. 

Mi Tfoillryl pointr-d out th.it the reuious -)iyn-,.^ted !)V lAte a-s -Ujtable 
in tin* c.t'^t^ of p],uirs were not eqn,i]}v ''Uitriole m tin^ icne of .oiiiurih. A< < ept- 
iiut (1) and (2). he ^umte^ted tliaU (d) should tw divuh d into tvVi.e and .■^iU4i:e''ts 
tint fo! Tc-iitiiiii. Vutoiii. <iaid -oiit!i»*'U l\e\\ Soiitli AVah*^ t)in* iiaiue 
Exi'oi'oE/ii -hould he iot,i,inr*d. wliiht foi thr* <(*iM)]id poition ot“ the divHioii. 
in< ludinit T^u.-finhuiri and iioitliein A^ew Sieiri^ Wale^. he >unu'*^ted tlie name 
P(} p>in ti . 

lli.hlwin Spmeer (<t]-r) on ;^oe)]o‘a'ie,il Lrieenid-} morlities lht»"‘s proposals, 
suyito^tiny § a hmh E>ii t> ^uh-uncei in'lmUuu the ifi'eali*! ])ait of the 
MaiT.uout. witli a Tti! ttsnt ,! {E<ip<nii>) ^u’o-ii.'Uion. Jiu ludiiia Pepua. Aha th 
Amri i!:a. a.ud e.ntem fee 'Oruth ,IS the rli.niii'e Uivo] (ur‘ar 

tlie A'^tuv South \\h.!'‘> liMuiuhnO. while his Bn.'.^xhi ^uI»-irqion 

itn lud'*^ T<mmani n \i( tmia. ,!iid <• nteni Aho', South Wah ^ 

T" wii it"vei' exi eiit ^oim* of \Valliei*'s ( i an lii>n >u> iii leuard to the j olatious 
of tlie Au'ti.d.in than in th*‘ p!<‘'rju ,iiid p-i^t tqwH'lis luav havi‘ l.eeii 
defteilN'e, < a\ > ml t r » the J mpiM ieW n m, i ■[ < ail Ltcoloyif ll IzUo’A'IrMljJi-^ <tt thc'tilUe, 
(ami hnth 'Me--! - H<*<lh*v ,oal h* M Moia i*Mia ve ,o*ly m it iei-od theiuj. 
th.‘ po iit of i[io>r uupoitiufe 1 - a- Paldwin >p( ncia- has j'oitited 

out dMuoimtJ at joii of the f,i( t thit i<a .i, faiu ponudof tmn* the east aud 
We'-t p.nt> of the rraitiln-lit Wf‘it‘ ''f ‘O' ! i e.t )m[ f(o!u e.o ji other hv <1,11 

* r;p t',f , r 1 ^') 

T /Vo/‘ oo/ r i Ui 1 

I J'r<» ' O \di ( V. 4 U. 

? Unfa /?■ p. Pt 1,1 )7 

'I * J.nr rp ' 

*' Snjn, tl XV , 0,0 (IS'.tj) 
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iinpeuetrable barrior of some description. The original division of the 
continent into a western and eastern half, the former containing the 
Aiitoclithonian constituent, is generally admitted, and most authors agree 
that the separation took place in Cretaceous times. 

Tate says the Eremian flora was developed in Central Australia in Pliocene 
times from Autochthonian and Euronotian elements, and was largely modified 
by Oriental immigrants. 

Tertiary Flora. — von Ettingshausen recorded Encahjptiis and Metro- 
sideros in the Eocene beds of Sheppey, England, and Piatelca. Leptomeria, 
and four genera of Proteacecn were recorded by Heer in the ^Miocene of 
Svdtzerlaiid. Further, Ettingshausen believed he found 55 Australian forms 
in the Eocene beds of Haring (? Belgium). Hooker wrote to Wallace that 
he considered these determinations worthless, and Bentham disapproves of 
similar identifications by Heer and Unger. Indeed it was for some time 
held that the European Tertiary fiora contained Ah>us, Betahi. Qaercus, 
Sequoia, Acer, Piuus. and other genera peculiar to the Xorthern Hemisphere, 
together with Casuariua, Grevillea, Bauhsia. Bryafulra, Leptouteria, Eucalyp- 
tus, and other genera peculiar to the Southern Hemisphere. 

Turning to the Antipodes, Ettingshausen* records many European forms 
in the Tertiarv of Australia, but Deane f firmly disputes the accuracy of 
certain of the determinations, wliile, referring to the European ones, Hemsley J 
says that untd more conclusive testimony is forthcoming of the former 
existence of Proteaceie. Eucah^ti, etc., in Europe, we cannot avoid the 
conviction that thev originated in the south. 

In tlie opinion of tlie most experienced botanists in Australia the botanical 
determinations and deductions built by some pahno-botanists xipon mere 
leaf impressions are to be regretted. Except in the case of very characteris- 
tic material, botanists who deal with the existing fiora usunlly ask to be 
excused from determining a plant on a leaf only. 

(b) The Austro=Malayan (including Papuan) Element. 

Bentham§ observes that the predominant portion of our vegetation 
appears to be strictlv indigenous, and that the great mass of purely Australian 
species and endemic genera must have originated or been differentiated in 
Australia, and adds tliat it never spread far out of it. 

He also states that tlie onlv exceptions observed by him are a few Aus- 
tralian tvpes Euealvpti. Epacridere, phyllodineous Aeaems, etc.) appear- 
ing in the Malavan Archipelago, especially Timor. Xew Guinea, and Borneo, 
where they have establislied distinct, though in most cases, nearly repre- 
sentative species, sometinies, liowever. preserving absolute identity, and a 
verv few, chiefiy annual or herbaceous plants of various Aiistmliaii genera, 
found as far as South China, mostly in identical or very closely representative 
species. But little was known comparatively of the Chinese flora in Ben- 
thain's time, but tlirougli the puhlicatu)n of Forbes’ and Heinsley s Enumera- 
tion and other works, we are now in a far bc'tter position to indicate the pre- 
cise relatioush.ps of the Australian and Cliinese floras. The flora of the 5[alay 
Archipelago is also now mueli more readilv available to students. And 

♦ ' CiMiftC* 1'<M ti.it y rioi .1 oi Vi^tiaha .IL'm Oi'ol '>nrr , S s.W , P.il No 2. 
t I’ror Snf . .V s' ir. XX . tU-i ft s*// 

r. Cl\.ill.H'.H' l^'|"*'t^ Bot.iny Vol I (Uoiiiviey’», Ttitrod . p. oU 
j Piai to P> FI , VII ]) Vi 
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here it mar be mentioaed that tlieie are two aspects of every mutual relation ; 
we require to accumulate additiomd data not only in regard ta the incursions 
of the purely Australian element into regions beyond, but also in regard f<> 
the *’ foreign ” element into Australia. A bridge carries passengers both 
ways. 

In another place Eentham'^ observes that the principal flora showing 
an ancient connexion between Australia and other countries is the Indo- 
Australian. A number of genera whose main station is in tropical Asia 
extend more or less into tropical or eastern sub-tropieal Asia, sometimes in 
identical, sometimes in more or less diSerentiated species. Those of coastal 
Queensland have generally an east Asiatic character, A few' Ceylonese and 
Indian types are more specially represented in Ainliom‘s Land, but scarcely 
any Indian forms are found wcstwaid of that peninsula. 

The whole of the islands east of Wallace's line, called the Aiistro-Malayan 
Kegioa. essentially foiin part of a former Australian or Pacific cuiitineut. 
although some of tliem may never have been actually joined to it. Tlie^e 
islands of (ouise iiitlude Celebes, Crilolo, Ceram, and Papua. A diallow sea 
{under I^'O fathoms) at the present time connects Papua and northern Aus- 
tralia as far as the ” north-west oir the one side, and Queensland on the 
other. 

Wallace reinaikst that when we Cunsider the wonderful dissimilaritv of 
the two (Papuan and Australian) regioiis in all those physical conditions 
which were once supposed to determine the forms of life — Australia, with 
its open plains, stoiry deserts, dried-up rivers, and changeable temperat/^ 
climate : Papua, with its luxuriant forests, uniformly hot. moist, and ever- 
green — this great similarity in their productions is almost astounding, and 
unmistakably points to a common origin. In this passage he, however, 
omits to note the fact that rrorthern Queensland, east of the Divide, may be 
descrilred in teirns precisely similar to tliose eiiiployed liv him m remrrd to 
Papua. 

It IS not ditficirlt to understand how a migration of plants from Papua to 
northern Queensland (omitting for the moment reference to other parts of 
northern Australia further w^est) can have taken place via the land connexion 
or the stepping stones of Torres Straits, while the climatic conditjous, although 
a little cooler rn irortliern Queensland, at all events as compared with coastal 
Papua, are nearly similar in the two land areas. TJien ucehmatisatiori comes 
into play, and plants, having once bridged the gap, progtess on their .south- 
ward journey. 

The All.''! ro-3Ia lava u cleiurut common in the coastal " ^ciubs ” fl>iushes) 
of Queensland, and i^ nntrkcd e-ven in the s<iiue fona.i tiorrs in Xew South Wales, 
but tlie writer is not able to submit a u-eful st,*aistuMl account of tliis 
element in Austialia at the prevent moment 

In 1802 above 2,tM)0 species of Phauejugaujs were known fouu Pa.piia 
i.e.. from the Dutch. Kngli-h. and Lenuan po-^esMons: in iOll, the numl/er 
of spi'cies deM*ribed mu>r be nearly b.rKib, , \arilv through hot iai(Ml activitv 
ill the (bnman povM'SM.)n<. {h\ ]{. Sclilecliter alone has contributed nearlv 

C'. r jj, n , Mf 
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100 terresrricil orchid^, a oousiderable number of wbich ^^^e a'.nv, the others 
beiiiii ^lahiyan. 

The whole of Papua is a region of tropical forests only occasionally in- 
terrupted by savannas, i.e.. grassland interspersed by trees. What Wallace 
.savs as regaids Borneo, that an Orang-utang could cross the island fi'om tree 
to tree, without putting foot to the ground, pretty well applies to Papua. 

The chief savaiiiias are at the mouth of the Fly River, and the grasses 
are chiefly composed of Lnperata anmdutaced (our Blady Grass), and the 
genera AntJihtirw {Thc/^^eda, our Kangaroo Grass). Eotthcellia. A)t(h‘opogoH. 
ApluJa, Peninsefinu. etc., all tall grasses; wliile the interspersed groups of 
trees contain to a great extent the genera Eucalyptus [E. tereticoritis. Sm., 
alba. Reinw., cluof/era. A. Cunn., tenuinalls. F. v. M.. and ]>e]haps oihers) 
and other 3[yi’tacean Acaria (A. Simsii. A. Cunn., A. holosericea. A. Cunn. 
and another), and Proteacejn. The character of the savannas on the Fly 
River is almost, or quite, identical with the character of York Peninsula, 
the northernmost point of wliich is only about 100 miles distant Rom the 
mouth of the Fly River, but tliis is the only part of Papua in which strong 
atfimties to the flora of Australia are shown. It seems strange that the Aus- 
tralian flora has not taken greater possession of Xew Guinea, but it would 
appear that collections show that Australian plants are strangers in Papua, 
the t^'pes of the flora being South Asiatic, Australian plants being very 
scantily sprinkled in Papua with the single exception of the Fly River 
savannas. This statement is made with some reservation, on account of the 
incompleteness of the data. 

Prof. Warburg remarks that if Papua were connected with Australia 
through the A"ork PeniiLsula at one time, which is very probable, it must 
have been before the time that Eucalyptus became such a prominent feature 
in the flora of Australia. At tlie same time. Eucalyptus ]s common in the 
savannas of the Fly River 

Bv far the lUajoritv of the genera of Papuan niauts are those of the 
Mai a van Archipelago, those genera which have the most species in the eastern 
part of Malaya having the most species in Papua ; hut it would be wrong tc 
consider the flor,} of Papua identical with tiie flora of 3falaya, the nunil^er of 
endemic genera and species be mg too great. 

Epiphytic Rhododendrons are common in high elevations jii German 
Papua, connecting the flora witli tlie Himalaya ; a Ehododevdron is also 
found on the liighest mountain m Queensland, the Bellendeii-Ker Range. 
Prof. Mhu*l)urg states that Rhododendrons, mostly beautifully large- 
flowered species, are common on the Papuan mountain ranges at high 
elevations, and that tliere are two Coniferjp {PJnjllocJudu^^ hgpophglla and 
TAhocedms pupiunta) both closely aJlied witli species lie met in mountain 
regions of Borneo. These genera are also foiunl m Xew Zeiland, the foiauer 
genus being found in Ta-smaaiia also. Several species of ipicrcns (Oak) are 
found in high mountain regions in Papua, connecting the flora with the 
Himalava ; no Qaercui has yet ])eeu found in Australia. 

As far <is is known of tlie floras of Papua, Xew Zeal<uid, and the Melanesian 
Islands, endemism is greatest in Papua, though Xew Caledonia may be found 
to equal it when the flora is better known, 

M 2 
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The following genera are recorded from the suniniit of the Belienden-Kei 
(Queensland) Eange : — 

Hibbertia (Dilleniacete) ; Melicope (Rutace^e) ; Leptospemiahu 

Rhodamnia (Myitaceio) : Feh.tapanax (Araliaceie) ; Soevoln 
(Goodeniaceie) ; Agapetes (Vaccimaceie) ; Trochocarpft. Dracro- 
phtjUufii (Epacrideie) : Rhododemlrofi (Ericaceae); Ontes (Pro- 
teaceie). 

The only genera of special interest to the student of the Papuan flora aiv 
Agapetes and Rhododendron. Aqi'ipetes is closely allied to Vaccininm ; it 
contains about 30 species, chiefly from the southern Himalaya, and a small 
number from Fiji. Borneo, and Papu.i ; the two species from Papua 
have been found at high elevations on the Mount Owen Stanley R<uige 
Rhododendron has been already alluded to. Dracophijlhnn is so far interesting 
in that it connects the Bellenden-Ker flor.i with tlie Antarctic ; the genu- 
is common in the Antarctic Islands and Tasmania, w^hile one species is found 
in New South M ales, m Loid Howe Island, in New Zealand- and New Cale- 
donia, being found clueflv in mountainous regions. It is not found in Papua, 
as far as the author knows, nor in Malaya and Asia. 

Bentham" remarks that an exchange has evidently taken place m plants 
not strictlv maritime between north-ea.'^tern Australia and New Caledonia 
and other islands of the South Pai'Mc. but not to any great extent. More 
Australian types appear to be represented in New Caledonia than New 
Caledonian ones in Australia. 

(c) The Antarctic Element (so called). 

Hooker, I following Forster, used the expression Antarctic plants of 
Australia.'’ which are not so called liecaiise they really inhabit the country 
of that name bevond the polar ciicle, but because, in a botanical point of 
view, no less in a position relative to the south temperate flora, they repre- 
sent the Arctic flora. He adds that they might indeed almost be called alpine 
plants, for manv. whafli aie found at the level of the sea in the so-called 
Antaictic islands, also ascend the mountains of more gnaid latitudes. 
Benthami then spe<iks of tire connexion of the alpine floia of Tasmania, 
Victoria, and New South AVales with the general southern extra-tropical 
and mountain I'egion, extending thrf)Ugh New Zea-Liiid to rhe southern end 
of the Am^uican ccintinent <ind thence up the Andes. Many of the Australian 
specie.s of this type are identical with oi (dosely re|U'eseut,irive of New Zealand 
one<. and some have .i much wider lanije. He a.dds that it is probai)ly 
through this connexion that a few ,sp(‘i*i(.‘S behei^r.^u’ to tlie tempeiati* or 
cooler floras of tlie norrliern hemispheie h.i,\'‘> evidentlv, in verv remote 
times, become repicsentctl m Au-tralia. 

Hooker noted tlm following genem a- mo-r r h<iaMctor,>ric of tin* Antarc- 
tic regions. — ColoJnintfn/^, Aoetni. Jjnnnfni, .Vc//ro/. Rorsfnra. Lrptinelht 
(Cofnhi). Oari^ifU Dropcf*'.^, Fof/n^. ()/ Lntnnfni, ('arpkn. 

fiemsjey§ discusses the AntaoUn' tloia. en 1 u> ng tin* [>1 tuts enumerated 
}>y Bugler.; adds very extensively to th»‘ h-r u'veu bv Hooker, ami makes 
interest! nu deiluetion-. 
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The tabular view of the distribution of the Phanerogams of the islands 
south of New Zealand l^y T. F. Cheeseinan.* together with the notes on the 
attimties «'>f the flora, aie most suggestive. See also valuable botanical con- 
tribution^ by 1 ) 1 . L. Cockavue. Pv. i\I. Laing. and D. Petrie in the same work, 
to which I can only invite the attention of workeis m this condensed sketch. 

The'>e Ant.iictie lepieseuratives cue chieiiy to be found in Tasmania ; 
the Tasmanian flora has <i surprising number of plants in common with the 
flora of tlie Australian Alp^ of Victoria and Xew South Wales, but the genera 
represented in noitheru Xew South Wales {e,g., Fagus) and Queensland 
{e.g., a Dmcophglhntf on iMr. Bellender-Ker) are much fewer, as are also 
those of Kangaroo Island and South Australia. 

12. Affinities with the South African Flora. 

The tloi-ci, of South Africa and Australia have a great manv species m 
common, but haidly any that are confined to the two regions ; all, or nearlv 
all, the species found in South Africa and in Australia are cosmopolitan 
plants. 01 plants of a wide geographical distribution, therefore without any 
value m legard to the development of tlie flora. Even the genera the two 
countiTos liave in common are not numerous. Still there are many aHinities 
between them, but the connexioii tliat once probably existed, via the Ant- 
arctic, must have been separated so long ago that their cummon ancestors 
had time to develop into distinct species and genera. For instance : Aus- 
tralia has 31 genera of Pioteaceie. mostly endemic, but some are also found 
in Xew Zealand, Xew Caledonia, and i\Ialaya. South Africa has eleven 
genera, mostly endemic. Xot a single genus of Proteacere is common to Aus- 
tralia and South Africa. 

Hooker points out that by far the greater number of the known species 
of Proteaceie and Restiaceae are confined to these two countries. Of our 
Australian Restiacere, the genera Restio, Leptocarpus , and Hgpolcena are 
common to both. 

The enormous time that must have passed since the separation of the 
two floras by some geological changes is still better expressed by the Epacrideie 
and Ericaceoe. The common ancestors of the two families probably lived in 
both continents, and, as in Proteacem, the descendants developed along 
different lines ; for some reason genera with anthers opening in terminal 
pores (Encaceie) prevailed in South Africa, and genera with anthers opening 
in parallel slits prevailed in Australia (Epacrideie). The same characteristic 
goes through most faiiiiiies, though it is most pronounced in Proteaceie, 
Epacrideie, and Ericaceie. 

Benthaiut discus.ses the connexions of the Australian and South African 
floras from the point of view of Compositie. 

Setting aside the cosmopolitan genera Senecio and Gnaphalium, the 
following genera arc couiinon to the two regions : — 

Bmchgeome . . . 41 Australian. 1 South African sp. 


Heh pterufa 

. . 53 

12 

H el ichr 11^)1 )n 

..70 

137 

Cassini a 

. 13 

1 

Athrixia 

. . 7 

6 

Cot ala 

..8 

22 


• “ Suh-antarctic Islands of New Zealand ” ed. Dr. C. Chilton, Vol. II., Systematic Botany, p. 389. 
t Joum. Lmn Soc. XIII.. 552 
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Bolus and WooJler-Dod* lemark that the characteristic 

of Austrahan vegetation, abound most, after Au-^tralia. ]n South Africa, 
viz.. Thyiuelacoce. Humiodoraccfe. •■^erace.o : and another point of 
approach hntnd in the icmarka,ble detiriency in hruh rM»untia^< of the widely 
diffused families Paibiacece, Laurace.n. AracrMc 

Hookei. who first discussed the suljjccr.f orfeiod the liypothesis of a coimuon 
oricfin of the Ausnalian aiid South We<t .\fL:can tiora. derived from ancestors 
inhabiting a v<ist Antarctic continent ot whiik the greater part has been 
submerged. He thought Western Austraha was connected with the Gape 
district bv land at a tune when it was seveied from eastern Australia. In 
this connexion. HoseleyJ a'^^ks how it is that marsupials are not found at the 
Cape, being nevertheless found in the Great Oolite in England ? It would 
seem necessary almost that they m^ist liare been present at the Gape and have 
died out, unless it is possible that ProteacocO and Eestiace.c are very much 
older than mar'^Upials. in which case they would have been verv old indeed. 

13. The Australian Flora as a Whole. 

Australia lias three grand types of ffor.i — the biilliant iniloiescences of 
the dry sandy plains of Western Australia : the luxiuious vegetatir)n of 
ea'^iterri Queensland and ^Tew South Walc^ and the alpine plants of Tas- 
mania. South Australia, the north-west of tcuia. and the v<ist western 
plains of Xew South W.iles and Queensland approximate to the botanical 
conditintts of the v extern State. Afauy Tasmanian or a-llied plants extend 
to south-eastern Austial'a generally viz., most of Ahetoria and the south- 
eastern portion of Xew Soutli AVales, the flora of Yittoria being intermediate 
In cliaiacter. The ram fuiests of w'e^tern Tasmania are unique, and on the 
mainland a-re most chj^ely approached by those of the Gape Otwav district 
of Victoria. 

Eeutliam remarks that maaitinie plants, lunging at least from the i\Ias- 
CcU one Islands to thos< of the Pacific, <ire also to be found on the Amtraliau 
coasts^ mostly in identical species, witli tlie addition (ff a few representative 
ones. 

The following families are entirely confined to Australia or almost so, 
e.g., Tremandrere. Stackhousiacere, Candolleactre. (foodeniaceic. Casuaiinacete, 
Piiillhydrerne, together with the phyllodineous Acacias, which form an enormous 
majority of the genus, and Eucalyptus. 

It IS sometimes stated that the Australian flora is of a primitive character, 
but iMoore strongly asserts that tliis ns the result of l»ja- imparted hv the 
zoological data. “ In what respect, it may ]>e asked, is the flora of Aiistialia. 
less highly .sp<‘cializcd ? Are nut most of the grea,t natuTM.1 ordeis 
strong constituents of it— trees, some of them of gig.mtic size, shrubs. 
und'u^Lrubs. and her]>s. paiasitcs ctnd .''a[»iop]iytes, clinduiig <iil( 1 canuvorous 
species, tiowers adapted to ])rotit by tlic vj-it> i inlets, and soncTimes 
provided with a romplex mechanism to injure ^ii, p pinfit all tliese are met 
with ill Aiistialia. In addition, the a dipijibiiitv 10 the di v eliimite i.s 
wonderful, and in this respei-t, taking into af fount tlie varietv of wavs in 
which the destructive effects of a scoivliing Min and paiclicd soil are giiardtal 


♦ Trans. Soath Afrka Philo,- s'y*' , XIV 
t op. rit., p XCII 

t ‘ Notes by a X.Uuraiist ” (Challenaer). Chap VI 
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tlu^ Aiistr<iliiUi ilora is witliout a pdiallel the world over. And if 
iie unt t'videiices of lii^Ii spe< idlizdtiou, it is difficult to know where 
uiie inu^t look for sucli. 

llefeienrt* will fii.st he in‘ide to voine families of wide Australian distri- 
luition. e*ielL State then being rliseussed in turn, and its physical features 
briefly doM-iibed. with especial reference to the flora, and, finally, such faniilies 
as are mainly lepresented in any paitimlar State, will be enunierated under 
that State. 

The Rutace.e are widely diffused in Australia, extending from the coast 
to the interior. The family mostly consists of fioriferous shrubs, verv deco- 
rative for gardens, and also including a number of trees, belonging to Eoodia, 
Acronychin, and allied genera, cliiefiy found m the brushes of Xew South 
Wales and Queensland. The genus Boron ia now consists of 72 species, 
and dd of them are Western Australian, most of them being peculiar to that 
State. Xew Sourh Wales coming next with 25. Eriostonon. as defined by 
Mueller, includes such geneia as Cto^rpo, PhebahtuH, A-^terohisia, and Micro- 
cyhe. and most botanists do not follow him in this. In this larger grouping 
we have a second genus of 72 species, and no genus of Paitaceiu is more evenly 
diffused throughout the coiitment. The geneia XeiHafoIepis. Chonhna, 
Eiplohcna aie confined to Western Australia, while Bromhya. Bnyeiin. 
GJycosoiis. Mm’j'oyn. Clno^ena. liave not heeii found out of Queeiibland, 
Acradffiia is purely Tasmanian. 

The Stackhou^iace-E foim an <ilmost entirely Aubtralian family of heihs 
usually quite small, aaid with by far the most iiiiport.iut genus. 

Twenty-two species liive been described s(» far, well di>tiihuted throughout 
the State.s. 

Of the liHA-MNACE-E. AJ p/iitop lit cxcelso. Re.ss., is a moderatejv abundant 
tree of the hrushes of Xew South Wales and Queensland, with conspicu- 
ously pale und*usides to the leaves and hlifish ])lack fruits with reddsh-hrown 
seeds embedded in a brown powd^u'y sui)stance. and a lenuirkable timber 
of a pale colour which, on exposure to tlie light, vei y gLadually assumes a 
i'lch red tint. The really important genera are two. Pii/a/n/cc/ fiv and Cfyp- 
tdndra, the latter including (according to MuellerJ the geneia TrynniUnm, 
JSpyriduf/fi, and SteHndtheniHin. Benthain, however, disagrees with such 
inclusion. Puntddef rU is more eastern than we.steiii, and the reverse is the 
ca'^e as regards Cryptudd ra ; the foinier is especially well developed in 
Victoria and Xew South MAles. 

Sapinjoace^e are fairly well developed in Austialia, and almost everv 
species is endemic. The genus Z)o^/o;/(ra (Ho])hushes) occurs iii every State, 
and extends from the coast to the interior. 5Lost of tiie species are shrubs, 
aaid the rinnatic section comprises many leaiutiful ones. The genera 
Alfdnyd. Alcchyody Capnamp.scs'. Ae [Cupdino. ^ cjd/rlnttfi}. are cliieflv 
tjees of tlie coastal briislo'.s of (Queensland <ind Xew South Wtile.s ; Aldbiya 
hconiilanCd, F. v. 5f.. tlie Whitewood. ;s xUi impoit.uit inland tiee. 

The Lkguminos.e stands at tiie liead of Austialiaii faaiiilie^, with 1.276 
.Species, and the uuml»er is stea,dily htaiig added to. The family includes a 
very large number of species with ornamental llowers, whiidi make g,iv the 
Australian Imsh. 


spencer Moore. “ suggei^tioiu upon the origin ot the Australian Elora.” Sat Sci. XV., 1S09, p, 207. 
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In the section Papilionace-E the geneid Bniclnjsa'ina, Chortzehtn^ Unsho- 
lohtin> I.^ofrnijU. Bfutonia. JtichsOnkt . Sphat ulohi>ni> . Ltdroht'fi. Eninxift die 
pra.ctieall'^^ We-tern Austi'alian. as are nunilv so many other trenem Tlie 
genei a Xa'//^y>/'o/o6/ /o/o T<^plu*ost(t, (_ Fit'mKtfpft, 

helon:^^ to the otlier s rle of the contrneut. Not many tie*^^ <iie iueliided ui 
this section : one of them is the goiL'^erais Et fjtl> I'nxi cesffC/t/JfO. Ihmth.. the 
Baiswing Ouiah with beautiful ci'imson tloweis and cune.tte leave', and whu-h 
is found in the warmer paits of the continent. 

Of the se('tion b;e>a.l[)inf*,-e the niu^t important genus is T/ess/n (do :>pccie^). 
for the greater pait yellow floweiing. and mostly slirubs, an exeeprion being 
the moderate-s:zed tiee {C. F. v. vhu'h be<ir> tuisses of most 

])eaiitifal colour varying from yellow to orange and red. Mo.st of the species 
prefei the diy ('ouutiy. only a few beiiiu found on the coast, 

i he seetnm iMjmc)S./;e is almost entiieK' taken up w th tho gptius Acnn K 
by far tlie Imgest genus in Austndia. 112 species having been described to 
date. It IS divided into two grand sections, tlie Phvllodineie, the leaves mostlv 
phvllodinous without leaflets, and the Bipinnatac with bipinuate leaves 
The latter section has under 30 species, about 38o thus falling into the 
Plivilodiueie, wliu'h i-^ almost entiiely Aiistialian. a few other species belongmg 
to this section occurring in India, Malaysia, and the Pacific Islands. 

Acacins are uni vei sally known in Australia as AVattle, or prefaced 1)V 
ad 3 ective.s. such as Silver, Golden, Black. Green ; they also bear such name^ 
as Myall. Boiee, Mulga. Brigalow, Cooba, Dead Finish, Gidgee, Hickorv. 
Umbrella Busli. AVait-a- while and Yarran, some of which are distinctive 
for species. The wattle has been adopted as the unofficial floral emblem 
of Australia ; it is represented on the national coat of arms and on postal 
notes ; will be on postage stamps, and is used for decorative purposes in 
a variety of ways. The genus is found in every State, from the coast tt> 
the arid interior, in swamps , nd f)n the dry sides of mountains, by the 
banks of rivers, and on the dry plains. They vary in size frcmi 3 or 4 
inches in height ; most are shrubs of a few feet, while many are small trees, 
and s<mie may be trees of great size, be.. 1(')0 or 150 feet. Some are of 
economic importance for tan-bark or timber. 

The family IIalorrhaoide.e is mainly represented by the genus Hnlonujis. 
which is chiefly Austialian. but a few species are also found in Xew Zealand, 
in eastern Asia, in South Africa, and extra-tiopical South America. There 
are 36 Australian ^pecies. and Bentham states that one species extends to 
New Zealand and tlie island of Juan Fernandez, 2 to New Zealand and eastern 
Asia. 1 to New Zealand only, the remaining 32 being eudeimc. Thev are 
mostly herbs and small ‘^lirubs with not showy flowers. 

The AIvrtack.e come .secoml in point of number of species, SBj having 
been described so far ; the f.imily includes two verv large genera. Encithjpfns 
with 2.30 species, and MthiExoi. with 112. These belong to the tribe Lep- 
tospernue (capsular, and entirely or chiefly Australian) The tribe Chaure- 
lauciio has a dry, mdehiscent one-seeded fruit, while the third tribe, the 
Myitere, hos an mdehiscent berry or druj^e. The va.st majoritv of plants 
belonging to the family are worthy of cultivation on account of'the beautv 
of their flowers, or of the neatness of the foliage or the shapeliness of the trem- 
or shrub, or for their timber or essential oil. 
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Tribe CkatHcelaiiciece. — It is of course quite impossible to be more than 
exceedingly brief with such an all-pervading family. Dnrwi/na, Cnbjcothrix 
(Fringed i\Imle), Verticordia. and Lhotzk^ni are almost exclusively Western 
Australian, tliough the first two are represented by very numerous individuals 
wliich extend to the eastern States. Thrifpto/aeite. thoiigli predominantly 
western, is more widely diffused in the utlier States than the remaining 
genera. All are shrubs. Cha//treIaaciUNi luicinatHni. Schaii.. the *' Gerald- 
ton Wax-flower.” of Western Australia, is a shrub with large persistent pink 
flowers, and is one of the best shrubs ever introduced into cultivation. 

Tribe Leptospermce . — The genus Bitckla is mostly Western Australian, 
the sections Oxymviihine and Babingtoina exclusively so. In Xew South 
Wales this genus is much less frequently met with, and particularly so as the 
Queensland and Victorian bordeis are approached. Hppocahjnnna. Calo- 
thaoonis. and Eremfva are exclusively western, and Bmafortia just extends 
to the Northern Territory. Agonic is western, with two eastern species. 
The important genera Lepfospcrnnnn, Kunzen. and Mdnlenca (all called Tea- 
trees, though often shrub.s) are well diffused tliiougliout the 'dates, and 
Callisternoi) (one of the groups of plants called Bottle-brushes) is mainlv 
eastern. The genus EncnlgpfHS will be referred to separately. The important 
genera Tristaiiid (Brush Box). Sgncarpia (Tuipentine), Backhonsia are 
notable if only from the fact that they are exclusively eastern, and mostlv 
denizens of tlie brushes. 

The genus Eucalyptus, which comprises about 230 species, comes 
second only to Acacia in point of number amongst Australian genera, but it 
is so widespread and so abundant , that it is doubtless the most numerous 
in individuals of any. It is easily recognised by the operculum of the 
flower-bud. 

The vast majority of flowers of Eucahqitus have white or cream-coloured 
filaments ; those wdth very showy crimson or scarlet or yellow filaments 
are mostly entirely confined to western and tropical Australia. In eastern 
Australia E. sideroxylon, A. Cunn., an Ironbark, very commonly has indi- 
vidual trees with pink or crimson filaments, wliile in a number of species 
such variation in coloration has also lieen observed but only rarelv. In 
Western Australia there are E. erythrocorys, F. v. M., and E. Preissiaua, 
Schauer. with bright yellow filaments, and E. Jicifolia, F. v. M., E. macro- 
carpa. Hook.. E. pyrifonnis. Turcz., E. pJiauicea. F. v. M., and a few others 
have beautiful red filaments, while those of E. miuiata. A. Cunn., are orange- 
coloured. 

The formation of adventitious shoots or " .suckers.” as they are invariablv 
called in Australia, is well known to most people in Europe because of the 
difference in their appearance and that of the normal foliage. In Australian 
forests the phenomenon is forced upon the average man to an extent quite 
unknown in Europe, partly because there is so much prinueval forest, partly 
because the extensive destruction of forest for arable or pastoral land is a 
matter of every-day occurren(*e, and partly because the contrast between 
sucker-leaves and normal-leaves is, as a very general rule, greater than it is 
in Europe. 

These suckers are the curse of the pastoralist, who destroys the trees by 
ringbarking, to be followed by clearing or not, and who, as a rule, treats everv 
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specie^ of Eucalyptus (the predominant arboreal vegetation) iiidiscriniinatelv, 
and Without lygard for the season of the year. This empiricism often results 
in vigoious second growths. Of late years, some attention has heeii given, 
f)y the nuKt intelligent land-owners, to physiological principles, the ringing 
being done wlien the tiee is in full Hush of leaves or in flower. Tiie poisoning 
of trees by treating the rung siiiface by arsenic is being experimented upon 
in difierent parts of Australia. 

The ])aiks of Eucalyptus trees vary greatly, but, being so easily seen from 
a distance, afford a ready diagnostic aid to classification of groups and even 
determination of species. The variation being so very great, these field 
observations require care in application. The usual or most elementary 
kind of bark is the smooth one. called the ‘*Gumfl’ and more or less glaucous, 
and more or less thick ; we find this bark from the sandy coastal flats to the 
bleak swamps and mountain areas and away to the arid interior, e.g.. White 
Gum {E. liceniastotua. Son), Red gum {E, rostmta, Schlecht.j. In the interior 
this is the prevalent kind of bark, with more or less (generally not very much) 
blackish or hard scaly or flaky-fibrous bark at the butt. Often the roughness 
is mere bulls’ wool. Barks with smooth surfaces (e.^.. Grev Gum. E. punctata. 
DC.. E. ferct /conn's. Sm.). however, exfoliate, usually in patches, and the newly 
exposed surface later on becomes harder, and exfoliates in its turn. Thus 
there is constant renewal of the bark of a smooth tree alwavs in proo-uess. 
In th s way the hark grows and provides for tlie gradually increasing d'ameter 
of the stem. In some cases the patches are long and the older bark contains 
moie fibre, with sufficient tenacity to form long iihbons (c.g.. Ribhonv Gums 
E. r.i/nninHs, Labili.). These aie comnionly found in the cooler tablelands 
of the southern and eastern States, and. when rendered supple bv tin* lain 
and blown about by a strong wind, they stand out like the arms of a sema- 
phore. 

There is also that form of bark winch is scaly all over the trunk, a form 
usually assoc ated with tlie so-called Blnodwoods, e 7.. E. cor}j)nhom. Sm 
(heavy red-kino produceis). whieli are usually found in steriie sandstone 


areas from the coast to the interior. 

The bai'k may deveh^p along two directions, one, such is found in the 
Stringyhark. whicii has a thick fibrous covering, with the fibres set lonm- 
tudinally ; the other, as in the case of the Box or Ap])le-bark. in which the 
fibre may be more compact or felted (c.p., E. hemiplJoia. F. v. M E 
Stwirtiana. F. v. M.). If the fibious bark be thinner and looser, it is often 
termed Peppermint (c.7., E. pipenta. Sm.. E. annjrphdu/a. Labil].). and here 
tliere are naiisitions on tlic other ha-nd, to the Ribhony Gums. 

Tlien theie is <i very hard furrowed bark, often black fi om ,ige, known 
as Ironbark. the evolutmn of which .\ugusrus Oldtidd m mv years ago 
attni.uted K. the longitudinal eraekmg of the bark .tccompanied by the 
matting caused by the discharge of a i.irge amount of astringent exuda 
turn. 

Amo.i.-t the fvpes t.riPllv tli-i. aiv all sorts of inton,Wiatf> 

forms. Nor ,> tin- uommu'Utur.. of tl,,.- diifoiout km.ls of tro,-s uniform- 
fur .■.xampl.-, th.' t.'im Bo.x. ai,uuu piuiuiily fioiii a touyh interlockpd timber’ 
is often apphed t., a timlun ..yurlt a cla,s irrespective a.s to whetlter it l.as 
the E. ln;n>pkloin. 1- . v. M, (the unginal Australian Bo.^J, type of l.ark It 
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mav iiave an almost ribbony baik. Very few barks are eatiiely smooth. 
an<i rlies** are iiKiineJ to be thick and juiey ; the chaiacter of the baik is 
p?'ob<ibly a protective adaption ai^ainst bnsh-hres. As the troiiics are 
approached, the t<nideucy of all Eucalypts is to have a smooth bark, or with 
a little -^imIv baik at the butt. 

The timbc’S as ie;^ra]‘cls colour may be i-oughly divided into red, brown, 
and pale. Red timbois may he found both in the interior (e.p., E. rosfaita, 
Schlecht., E. udcrotheca. F. v. ]\I., E. salmohophloia. F. v. 3L), or in the com- 
paratively well-watei'cd coastal district^j {E. marghiata. Sm., E. resinifera^ 
Sm.. E. srtjigna, 8m.) ; but in the dry districts of eastern Western Australia 
the timber is neaily always cigar-brown in colour. The pale timber {e.g., 
E. piluhiris. Sm., E, m ierocorgs. F. v. 31.. E. gomphocephala. DC,) is mainly 
found in well -watered districts. 

31ost timbers are more or less interlocked, the Ironbarks affording an 
extreme case, but a few are fissile, of which the Gippsland 3Iouiitain Ash 
{E. regtuins, F. v. 31.) is a ty])e. 

3Iallee is the teim foimerly employed to denote shiubby Eucalypts 
with a thickened root-stock from which many stems spring ; the term now 
often includes species without the thirkened root-stock. 3Iarlock is the 
3Vesteru Austrahaii equivalent to 3Iallee, and includes all gum scrub 
on a sand-plain, (ruiu scrub spec cs never for vei'v exceptionally) attain 
the diguitv of a tree f i om which timber ma.y be cut. 

E. ro.>fr(iP(, Sclilecht., is probably the most widely diffused of all species. 
It is moistiirp-loViUg. and follows the couixe nf streams, or may be 
found in depress-ons in which, oii the rare occasions on wh'ch rain does 
fall. It may find its way to the subjacent strata.. 

Tribe Mgrfece.—This grouj) is entiiely eastern, and witli one solitary 
exci'ptioii (Efigenln SiidtJdi. Poll . the '* Lilly Tilly ’’), which extends to 
3uctoria, belongs to Xew South 3Vales and Queensland, and chieiiy to the 
latter. With hardly an exception, the whole tribe is found in brushes, 
and the menibers of it iisuiHv go bv the iiimc of 3Ivi‘tles, veiy much oftener 
than the remainder of the 3DTtace,e. Eugenid is by far the most important 
genus, and it includes a number of medium-sized or large trees, often planted 
for ornament, on account of their svmmetry, the dainty colouring of their 
young foliage, the beaut v of their abundant frmt, and the neatness of their 
(usually) white fiowers. Mgrtiis is a beautiful and important genus of 
shrubs and trees. Iieloiiging even more to Queensland tJiaii to Xew South 
3Vales. EJtododVjHus is of less iniporta,nce, while tlie handsome Barring- 
ton ins are mainly tropical. 

UmbelltfeU-E form a valuabh^ constituent of the v(‘got<ition of Aus- 
tralia, Hgfl rocobfle is the hugest genus (32 species), and all are endemic 
but two; it is widely diffused, luit mainly Western Australian. Dulisciis 
(2G species) is exclusively Australian and well diflined througliout the States. 
Trachg^nene {Sirhern) practically endemic, and has 30 Austral mu siiecies. 
mainly western, but with a noticeable eastern {Xew Soutli AVales and Queens- 
land) representatM»u. Xanthosia is an endemic genus of not speiually orna- 
mental herbs, mainl}', but by no means ev<'lusiv{4y, occuriing in We.stern 
Australia. Jc/O/o/u.v is also endemic ; Xew 8outli 3Vales lias 5. Western 
Australia 1, and Tasmania 3 speiues. A. Heluudhi. LabilL, is the well-known 
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‘‘ Flannel Flower ” of Xew Soutli Wales, and A. rol^nnJi folia. I)(^. the 
*' Southern Cross “ of Western Australia. 

The CoMPOSiT.E take the fourth place in tlie flora of Australia, with 
635 species. In the Flora Aiistraliensi^. Bentliani crave the number a.t nearly 
500, ai ranged under 88 geneia. 39 (of which 18 were then monotypic) being 
endemic to Austialia. I compute that rliere are at present 101 indigenou'^ 
genera, 56 of which are endemic, and of these 25 monotypic. 

The principal genera aie 71 species : Ilehchrysam. 70 : Ilel ipi€r>in' . 

51 ; Birtc]nfco)ne, 41 ; CaJotis. 18 : PorlohuiS. 17 ; Aoqianthus. 25; GheuliosU. 
18: Seaecio. 30. 

It is not surprising, considering the facility {e g.. by means of pappuses,), 
with whicli so many species are distiibuted. that there is less local distribu- 
tion of roinposdes than in any otlier large familv 

Some species, e.q , Hehcln'q^a m , HeJi pterar/i, Wnltzia. CepJxtJiptenna 
are cultivated as '‘Everlastings'’; otlieis, eg., Aster, Hnmeri. A/iiUfobiHra . 
St’ftecio. BracJigconte. aie lieibs and ^huib.s capable of adorning the garden : 
while some are mere weeds. 

The GoodexiacE-E are almost cntirelv Australian. The familv contains 
here 291 species, dwuded into Goodeinn. 112: Scf.erola. 68; Du/npiera, 54: 
LescheaaifJtia. 22 : VelleHi. 19 ; and representatives are to be found nearlv 
all over the continent, Goodenia being most widely diffused. Screvoh is found 
to a comparatively small extent near the coasts of other continents. The 
family is remarkable for a cup-shaped or two lipped dilatation at the top, 
called the indusinw, and which encloses the stigma. The colour of the 
flowers of Goodenia and VeJleia are yellow. Screvola generally purple, Da?ri- 
piera blue, and Lescheratultia. the most brilliant blue it is possible to imagine, 
and because of the profusion of the flowers, a sight of Leschenaidtia country 
in the spring is a memorable recollection. 

Goodenia is, by majority. Western xVustralian (48), but there is a strong 
South Australian element (25), while Victoria has 10 species. Queensland 
(18) and Northern Australia (21) are even better represented. The genus 
has 16 species in New South Wales, nor is it absent from Tasmania (6). 
SccFvoIa is mainly Western Australian, with a good sprinkling in the other 
States, and the same may be said of Dampiera. Leschenanltia is the herita<^e 
of tlie western State, no Western Australian representatives being found in 
the other States : two species are found in South Australia, one is found 
in Northern Australia, Queen<land. and New Soutli Wales, and two others in 
Northern Australia, of which one belongs also to Queensland. 

The P^RiCACEm are but poorly represented, three species of Gcndtherai 
being found in Tasmania, one of which extends to Victoria and New Soutli 
Wale.s, while a Perneftya and a Wiftsteinia occur in Tasmania and Victoria 
re.spectiyely. A Rhododendron and an Agapetes occur on tlie summit of 
Mount Bellenden-Ker. in Queensland. 

But we have our compensation in the profusion of Epacridace^, botli 
as regards species (301) and individuals. The two grand divisions into 
Stypheliege, with indehiscent. usually drupac-eous fniit. and tlie Epamva* 
with loculicidally dehiscent capsule, are sliarplv deflned. Takin^r 
Styphelia. it is a question of one large genus (193 species at pr^'esentj^or a 
number of genera as defined by Robert Brown and others, and approved 
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by Bentham. It is admitted at ouce that these are species with intermediate 
characters, but the genera or sub -genera^ to which I have referred, have 
mostly such characteristic facies that it seems regrettable to abandon them. 
The position is admirably summed up by Bentham in the Flora Australiensis, 
V., 1-15, and most field botanists will agree witli him. 

The genus Leiicopogoti. readily known by its small white flowers with 
bearded corolla lobes, has 133 species, and it is almost exclusively Australian. 
Most of the species are Western Australian, Xew South Wales coming next 
in order of number, but the genus is represented in all the States. The mono- 
typic genera yeedhanua and Olfgarrltena are AVestern Australian, as are also 
the small genera CoJeaathera and ConostepJiimn.. while Melichrus is east 
Australian. 

The original genus StgpheJia {" Five Coiners ") has eleven species, chiefly 
Xew South AVales and then Western Australian, w'hile Astroloina is mainly 
Western Australian, with three species that extend to New South AVales. 
Space does uot permit detailed reference to the remaining genera, except tu 
say that when in fruit many of the shrubs look very beautiful, and that 
Tasmania is the State in which to see them at tlieir best. Some of the 
Stypheliece in flower are very pretty. 

The beauty of the section Epacreie rests mainly in its flowers, and the 
genus Epacrls (30 species) stands out pre-eminent in that respect. The genus 
is mostly east Australian. Xew South AVales having 19 species, although 
those of Tasmania and Victoria are glorious. Then there are the orna- 
mental genera A/tdersotna (20 species) and Splienotohia (b), both peculiar to 
Western Australia and allied to SpreitgcHa. The genera Richea (8) and 
DrarophgUain (d) are her]>s or small shrubs with a monocotyledonous aspect, 
as pointed out by Beat ham. They are mostly Tasmanian, and the genus 
Richea is there known as Gra'^s-tiee " R. (Ennn'i. Hook . extends to tlie 
Australian Alps of ATctoria and Xew South Wales. Dracopligllum is smaller 
(the giant D. Fitzgenddi, F. v. M., occurs in Lord Howe Island) ; two species 
are Tasmanian, and Xew' South Wales and yiuHaislaiid liave one each. 

The SoLAXACE.E are chiefly lepieseuted iii Australia by the genera 
Solanwn (ob species), Atfthoeerci'^. 18 ; while the principal masticatory of the 
aborigines is Dnhoisia Hoptrood d , F. v. AL, a shrub found only in the interior : 
there are tiiree other species, two belonging to the brushes of the east coast. 
The germs Solan tun is best developed lu Xew^ South Wales and Queensland, 
but South Australia is well represeuted. and AVesterii Australia only a little 
less. Anthocercis is endemic and differs only from Unboisai in having a 
capsular fruit. The genus is mainly AVestern Australian, but has many 
representatives in Xew South AVales and Ahetoria, 

The AIvopurace.e form an almost entirely Australian family, the genus 
Mifoporujn being iepr(\sented oulv to a small extent in the Indian Archi- 
pelago and the Pacific Islands, and by one species in tropical Afiica. One 
Australian s[)ccics (3/. teninfolinni, G. Forst.) extends to Xew lUledonia. 
TIkm'c are in all fifteini sp(‘cies, and they aw well distialuited througliout 
the States. 3/. platyrarpiut/. IL Br., the Sugai* Tree,’’ w'tiici. often 
exudes a saccharine siibstaiu'e. l^eiug a well-knowni tree fif the iutmior. 

But the glory of the family is the genus Eremophihi (including PhoJidia). 
of which there are no le.ss than 91 species. They are mainly AA'esteru and 
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South Australian, with a very strong Xew South 'Wale-^ Coutingent. From 
the otht-r States (except Tasmania) they are hy no means absent. They are 
essentiallv drv country species, and are mostly of an ornamental character, 
bearing a profusion of dowers, varied and dainty in tint, but the colour is 
unfortunately lost in drying. They are shrubs varying in size. 

The Verbenace-E will be found verv interesting. The whole of the 
genera of the Chloantheie are endemic. Of tlie other se(‘tions the Lantana 
(Z. Canuini. L.) is an introduced species, and its aggressiveness has caused 
great devastation in eastern Xew Soutli Wah^s and Queensland. Gineluia 
Las three species, and includes G. LeieJilnrdlif . F. v. M.. a beautiful tree of 
tlie brushes of Xew South Wales and Queensland, whicli yields the especially 
valu: ble timber known as " Xbitive Beech." Adcetmiti qffici/adi^, L., walely 
distributed in other parts of the world, is known here as *’ White i\Lingruve," 
and enciicles the Aiistiabau coast ; it is absent fiom Tasmania. 

Of the endemic genera. Lnch is confined to Western Australia, 
and its nine speeies are more or less densely hairv, which has obtained for 
them the name of Blanket Plants." Xe/rcasfh'ri is also a woolly genus 
with six Western and five South Au^tialiaii species. Pln/sopsir^ and 
phora are clo^elv allied geuei.i. alike woolly and western. Dicra^fijh^ is an 
allied genus of six Western .biid five South Australian species, and two have 
recent Iv been described from Queensland. 

The most impoitant genus is Chloanthes (including F It rod id. the amal- 
gamation of which IS not concuned in by all botamsts). wdiich now comprise 
26 .species almost exclusively Western Australian, only one extending to 
Vietori.i. 2 to Xew Soutli AYales, 2 to Queensland, and t to northern Aus- 
tralia. Hridi]diOr(i and Demsonia are monotypic, the former from Western 
and the latter from X’ortlnun Australia. f\fffU)Ostegia has two species from 
Western and one from X"f>rtheru Australia. 

Of the Labiat.e, the genera of tlie w'ell-niarked tribe Prostanthereie are 
alone endetnii* of the five giuiera whieh compose it. FrosUinthera is bv fai 
the most important (50 species), followed by lleouqetnfi (including Hetni- 
nodra). 37; Microcor>js, 16; and esfridfpfi. 10. As legards P/'o.s7u/?///c/’u. 
the preponderance of species (33) is in Xew South Wales, but tliere is a stiong 
Victorian and South Austicdian element, only seven specie.s oceuiriug in 
Western Austndia. With the prevailing colour of the fioweis puiple or 
purplish, some of the spe^'ie^ aie singularly fionferoiis and beautiful, and would 
ad<»iu any gaidcu. The lovely P. Aiebeti. Beuth., of eastern XXw South 
Wales, and P. hisio Labilk. " 5Iint Bush," a tall shrub wlucli lines 
water-courses in most of the States, may be cited, 

Hehfif/ei*ut IS mainly Western Austnili.ni. tlioiigli Xew South Wales 
and Queen'^lan(l each have two spreie>. Mic/orniq>! is We.^tern Austi.ilian 
e\( ept .IS legaids one species, whe h spiM,(,ds into South Australia. 
rnHjtd 1 ^ nioic evenly distiibutcd. V cstei ii and S( )ut h Au>t! alia eacli havirig3 
spec les : Tasm.una. 1: Queensland. 5 ; Vk tin and Xe\\ Soutli Wiles, 6. 

1 he l’ni'l\ ( Ht.XOFO DI AC L^E j'. so widely (litlustMj. aiul of such high 
econom.c ;m{Matauce to pa>tia alisr<. that we aae ^pt to look upon it as more 
Au^ti.diau th.ui it ieall\ Some of the ja neipal giniera are not endeniie 
in Au-naha. e.//.. Ch^noinnlnn,., Afripb^r, Knrhia, (uit thev are richlv repre- 
{,ent»‘d by eudenuc ^pene^. while the miialau- of individuals is legion. *' S dt 
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bush ” hoi Rtf the characteristic ve^t^^tation of enormous areas. While the 
genera aie well distributed tliroughout the States, tliey are indicative of 
salinity, and are most commonly found in regions of low rainfall or in proximity 
to the sea. Atrijilex is represented ])y 32 species ; Rhagodla. 13 ; CJienopo- 
11 : Kochia (Cottou-lmsh). 30 ; Basj^ia. 37. 

The genus Philotus (T richinium) is an extensive and purely Australian 
genus (76 species) of Amarantace.e usually, but not exclusively, occurring 
in regions of low rainfall. The flowers are in dense cylindroid spikes, usually 
pink, purple, or yellowish, and often known as ** Si Iky- heads/’ The indi- 
viduals are often gregaiious, covering large areas with a bright colotmng. 

The Proteace^e form the third in order of abundance of species in Aus- 
tralia, having 667 distiibuted over 31 genera, some of the principal being 
G-revillea (193), Hakea (107). Persoot/ia (62), Dryandra (49), Bmiksia (48). 
Australia is the cliief seat of the family, although it is well represented in 
South Africa. Every tiibe is represented in Australia. 

The distribution of the species within the States is as follows : — ’Western 
Australia is far ahead of any other Stale with 431 ; then follow in order 
Xew South Wales, 137 ; Queensland, 96 ; Victoria, 58 ; South Australia, 
41 ; North Australia, 36 : Tasmania. 23. 

Verv few genera do not occur in Western Australia, while Adenanthos, 
Simsla. Siptaphia, and Drya)}dra are found there alone ; the monotvpic 
genera Belletnlena. AgastdcJiys, and Ceixindiedes are confined to Tasmania ; 
SyinpJiodeiHa occurs only in New South Wales ; the nionotypic genera 
BonpaliU Musynicia. Carnarvonia, BucJdifgltanna, Darlittgin, CiU\hrellia in 
Queensland, together with Holland ina (two species). Hicksbettchia, Helicia, 
Macada}nia, Strangea. St€}iOcarpa.^, Eivhothriutn are confined to the brushes 
of New South Wales and Queensland. 

The genera I.^opogon, Persoonia, Grevillea. Hakea. Banksia occur in eveiy 
State, wlnle Grerillea and Persoonia are the onlv genera in which anv State 
has more species than Western Australia ; the iium])ers being Grevillea— 
New South Wales, 77 : Western Australia. 70 ; and Persoonia — New South 
Wales, 32 ; and Western Australia. 25. Lambert la shows the peculiar 
distribution of Western Australia, 7 ; and New South Wales. 1. 

The copious woodiiiess of the follicle is observed in many genera of Pro- 
teacere. c.//., Ilakea and Xylo}nclutn ; in the Litter genus it is so pronounced 
as to earn for it the name of Wooden Pear ” ; this protection to the seeds 
is iloubtless a protective adaption in view of the frerpieiit burning off wliich 
falls to tlie lot of Proteaceous shrubs. 

It is only in the brushes of New South AVales and Queensland that the 
Proteace.T attain their largest di'velopment, Macada}nia ternijoha, F. v. 51. 
(yielding an excellent edible nut) ; Or ties exrelsa, P. Br., and Greiillea robast<u 
A. (hum (both ” Silky Daks ") : Slenorarpus slnaatus, Endl. (the " Fire- 
tree ") and S. sahf/na.s, R, Br. (Red Silky Otik) ; EnAolhrium W ickkami ^ 
Hill and F. V. 51. : Bmdi'ntghatnai ctd-stssima . F. v. 51., Card ivelHa stihUnns, 
F. V. 51.. and a few ntheis attaiiuiiLi tlie nuignitude of fiist-class trees. 

iiuudreds of speiaes of Proteace;e are Wf*ll woi thy of <*ultivation. Amongst 
the very gieat number of beautiful shrubs, the gorgeous Telopea speciosissima. 
R Br., or hVaratah," stands ])re-em]uent. Of the trei's. Grevtllea ndnista. 
A. Cuim., and Stenocarpas sl)n{atas, Endl., are. perhaps, oftenest seen in 
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gardens, hut there is a wonderful and beautiful collection to choose fi'om. 
^lany of the shrubs have charmiug ** cut leaved " foliage, and are worthy 
of attention for that characteristic alone. ]\[auy of the Ba)iksi<is (" Bottle- 
brushes '*) and Dryftndras are delightful plants, often bizarre. In Western 
Australia some species of CotiO^pa Ditnu. cp,. C. i^fcechadis. Endl.. and C. 
jlonh>hid u ttK Benth, (Dwarf Smoke Bush), have such a copious tomentose 
wliite or greyish inflorescence as to give the appearance of smoking bushes, 
and ill some districts they aie in ^ueh ahiindance, to the local exclusion of 
a.Imoj>t every hcibage, as to remind one of a heavy ^no\v-fali, just thawing 
so as to show a little of the other herhage. 

The Thymelace.e aie almost exclusively lepresented ])y the Australian 
genus PuHelcfi. ot whndi w’c liave 7 H <j)ecies, fairly well di>tribiited throughout 
the States, with the exception of the spr-rions Hetprola/tn and f'alffptroMeydi 
(sub section Cnlyptridifh/f ). wliieh <ire all confined to Western Australia. 
They are usually small plants and m.'t particularly ornamental, but some may 
he classed .os surh, expecially the showy Queensland P, hwinalostachja, 
F. V. M. The balk of all is fibrous and very tough, and that obtained from 
the larger .species wa.s foiiueih' u>ed by the aboiigines for making their 
little bags. 

Turning to the Saxialace-E. Erocarpns includes the Xative Cherry." 
wliicli has won so much r(ui<)wu through having "the stone outside the 
fruit," E. ciipressiiornits, LabiiL, being the best known. The genus is w^delj' 
distributed throughout Australia. It is ror>t-parasitic like so many of its 
congeners, the family in this respect, as well as in floral characters, showing 
clo.se aflinity to the Loranthacene. Lepto)t>eria (" Native Curiant ") and 
(*hoi'€fnnn are genera of erect leatle^^s shrulKS, the formei more westein and 
the hitter ruoi'e eastern in its di.-^tribution. The genus (fl’ most economic 
impm-taaice is ,sV/ ;///// ////?, and includes species whicli furnish the .Sandalwood 
of India and Polynesia. S. cpffnonnti . IMiq.. is tln^ small tiee which yields 
the Sandalwood of Wf^'^tem Australia., wlurli has lutlieito defied all attempts 
at repiodiK-tion on a (‘ommeieial sca.le. It is in such demand that it is 
pulled up ])v the I'oots wdien*vei seen, and visitors wfill observe pale- 
coloured, iiregula? ly-^li.iped stem^ of it a few mches in diameter on ti’ucks on 
the i ail ways and on the wliarf <tt Fieinaiitle. for expoi-t to Sjngajiore. The 
well-known Quuidoug is Fn^<in>i< er/z/a/z/uZus, R. Br. Both genera extend 
to e,wtern -Vustraha, but they .10^ es^putiallv plants of low^ rainfall. 

The ( 'A.srARiXArE.E. niiiveis.illy known .is Oa-k^ or Slie-oaks m Austi aba. 
i-onsi'^ts of 29 specips. Tliiifieen of tliem aie ('onfiued r<.> Western Au'^tralia. 
.>>011^ aje Widely difluszal, while a te\\ a re mo^tl v easifg-n. Some a re shrubs : 
ill tlie di y (wuiutry there aie tiee> of medium size . lu eastern AiistJalia some 
opecies become vfuy huge. They oecm in the drseit. m <iiv io(kv country, 
HI s.ibue ^oiLs both ne.ir the eoa>t ami ml.iiid. and the hugest tiet^'^. River 
Oak (C. r ntnt liifjhd , Mcj ). m,u k tlm <ouise> ot our »‘asteiji livers. 

The family IaX.H’E.E h.l^ tivt* geliel a, pntlacti pii ( A U/'/ezz/ ), Phi’ i'()i\phcr I'ft, 
M iCt'Oriichr'ii^. hncyyd ,'iv\ Tli/s f.uuflv <‘hieflv occurs in 

i.mmanhi, tlie Aiisti.di.ui ! ejji Mscnta tive-.; of the genera Mi('f'ocnrhy)/!i. 
Ihifryd nf 1,1 . and PJnjlIocIad being (tmtined t(j that St.ittn M. 

Hook, t., m a small creeping wiiy .'^hnib, (‘ontined to mountain-tops; p. 
Frattkinm^ Hook. {.. a t.ill tree known as the "" Huoii Pine.’* found in the 
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^?outli-we3t* and P. rhornhoidaUs, Ricli.. the Celery Top Pine,’^ is common 
oil mountains chiefly to the south and west (of Tasmania), 

The genus Phuroplicera has two species, both shrubs. P. Hookericniu,^ 
Archer, hjimd in Tasmania on the tops of mountains, and P. Fitzgeraldi^ 
F. V. 31.. in a few localities in the higher pazts of the Blue 3Iountains. Xew 
South Wales. 

Tlie genus Podocarp^fs, called " Damsons ” by the boys because of the 
enlarged succulent peduncle, comprises six species found in Australia, although 
the genus also occurs in South America and Eastern Asia. Five of our 
species are endemic, while one extends to 3Ialaya. P. elata, R. Br., is the 
'* She or Brown Pine,*’ a large tree of Xew South 33"ales and Queensland, 
and P. Lctdei, Bail., the so-called **3It. Sturgeon Black Pine,’’ is also a large 
tree, and occurs in northern Queensland. P. sp’uadosa. R. Br., is a bulky 
shrub of eastern Xew South 3Vales, and P. alpina. R. Br., is a straggling 
appiessed shrub found on mountain tops in Tasmania and the Australian 
Alps. P. Droffjjnktiia, F, v. 31.. is the only species found in Western Aus- 
rralia; it grows in the soiith-west.andislooked upon as an indication of poor 
saudv land. It grows in dense clumps 3 ft. 6 in. in diameter, and bears the 
local name of “ Emu-berry. “ 

Of the family Pinace^e there are two handsome Kauri Pines. AgatJils 
(Dammara) rohusta. C. 3Ioore. and A. Pahncrafoai, F. v. 31. . both peculiar 
to coastal Queensland. The genus Araucaria has also two tine commercial 
trees, viz., A. Caiuntifjhamii. Ait., the “ Hoop or IVhite Pine," of the brush 
forests of northern Xew South 33hiles and Queensland, and .1. BidivUli, Hook, f., 
tlie Biiuya Bunya,” peculiar to southern Queensland, and bearing cones 
a.s large a^ a chdd’s head, which furnish the large seeds used as food by the 
aborigines. A. excelsa, R. Br., so often seen planted in Australia, is the Xor- 
folk Island Pine,” and is not indigenous to Australia. Adventitious leaf 
or branch buds in the form of woody nodules, and which are really abortive 
branches, are found in tlie bark of some trees, particularly those of certain 
Araucarias. 

Artkrotaxis is confined to Tasmania, where there are three species found 
in the western mountains. All are small or medium-sized trees, valued, 
like all the Pinacene, for their timber. A. cjiprcssoides. D. Don, is the 
original " King 3Viniam Pine.” a designation now also often given to A. 
selagitioides, D. Don ; tlie third species is A. laxi folia, Hook, f., and all three 
arc sometimes called ** Red Pine.” because of the colour of the timber. 

The genus ValUtris is the most abundant pine in Australia. It contains 
fifteen species, and is found from Tasmania to the tropics, and from the sea 
coast to the arid interior. Sometimes these trees, called Cypress Pine,” 
are so abundant as to be looked upon as a pest. They are usually beautiful 
trees, sometimes bright-green, and sometimes glaucous, and the species are 
largely determined on the shape of the cone. They chiefly occur in New 
South 3VaIes and Queensland, but are common in Western Australia. 

Fitzroya has two species, one CM>iifined to Tasmania, the other to temperate 
South America. The Tasmanian species, F. Archeri, Benth. and Hook, f., 
is a small shrub, and is found on mountain tops in the southern part of the 
island. 
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The Cycadace.e are represented in Australia by three genera, Macro- 
Ziuaia. Cijcas, and Bowenia. The first is by far the most abundant, and is 
chiefiy deA^eloped in eastern New South Wales and Queensland, and. to a 
less extent, in south-western Australia. There are sixteen species, M. spinilis, 
Mirp. occurring extensively both in southern and northern New South Wales ; 
a number of forms. M. Faiccetti, heteroinera. cylindrica, secunda. flej'u.osa, 
all named by 0. ^loore, were first brought under notice as horticultural 
varieties, but I look upon them as good species. All are less robust than 
M. spiralis, M. Perow^kiana, Miq., is a taller species, andoccitrsin northern 
New South Whales and southern Queensland, while J/. Moorei, F. v. M.. 
of Spririgsure, Queensland, is a larger species. M. Hopei, W. Hill, of north 
Queensland, is the largest c>f all, and is stated to attain a height of 60 feet 
M, Miqaelli, F. v. M., extends from near Brisbane to Rockhampton, Queens- 
land. but M. platyrachis. Bail., M, Paulo-Gidielmi, F. v. M. {an especiallv 
graceful species). M, Mout>tperriensis, Bail., M. Doar/lasi. Hill and F. v. H., 
are more restiicted in their habitats. M. MacdojOielU. F, v. H., is found in 
the iMacdonnell Ranges of northern South Australia, teehnicallv in the 
Noithern Teiritorv, while M. Fraseri, Hiq., and di. Dyeri, F. v. M., are 
peculiar to Western Australia. Macrozaia/uis in New South Wale:^ go under 
the name of Burrawang.'' 

The four species of Cycas are confined to noithern Queensland, and our 
two species of Bowenia, B, spectabilis. Hook., and B. serndata (Andre), Chamb., 
have a somewhat similar range. All our Cycads, apart from their very great 
botanical interest, are of special horticultural value. 

The interest of the small family Amaryllide.e (26 Australian species) 
will be in four out of its seven genera, Boryanthes, Crininn, Calostemwn, and 
Eurydes. 

(Jf Doryanthes we have two species, B, exceha, Correa, and B. Pahneri, 
W. Hill ; both are very large plants, with large sword-shaped leaves and 
with very tall flowering stems and massive inflorescence. The former is 
from coastal New South Wales and Queen.sland ; the latter, which is some- 
what variable, is confined to southern Queensland. The flowers are crimson 
in colour. Our Crivnms are eleven in number, all found in Queensland, 
and several extending to northern Australia. One also occurs in New South 
Wales, as does also a small and beautiful species (C. flaccidiim, Herb.), which 
is found in the interior of all the States except Tasmania. The two 
species of Calosternma, C. purpiireum, R. Rr., and C. hdenm, Sims, are also 
from the drier country. Eiirydes Cunni)>(jha7nii, Ait., is found in north 
coastal New South Wales and coastal Queensland ; E, amhoinensis, Loud,, 
occurs in Queensland and northern Australia, and extends to the Indian 
Archipelago. 

The Australian Liliace.e amount to 180 species in l.j genera. Only 
some of the more prominent genera can be taken notice of. Bland fordia 
known as ‘‘ Christmas Bells,'’ comprises four species, three of which are 
found in coastal Nev South ales, one extending to Queensland, while one 
is confined to Tasmania. The fl<nvers are reddish or reddish-brown or 
yellow, and very ornamental. 

Thysanotus is the Fringed Violet,” because the flowers are of a violet 
colour, and fringed at the edges. They are small plants, with grass-like 
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leaves. There are 21 species, of which fourteen are found in Western Aus- 
tralia. South Australia has six, and Victoria and Xew South Wales four each. 

The genu^ Xerotes consists of 37 species, rush-like plants, with small 
tlf)wers usually dull-yelluw. dioecious. Xanthorrhaas are the " grass trees ” 
of eastern Australia, the ‘'Black-boys’’ of Western Australia, and the 
Yuccas “ of Kangaroo Island and part of South Australia. They have 
usually a caudex, showing the charred bases of the grass-like leaves, which 
form a tuft at the top. Each caudex is surmounted by a spear-like flowering 
spike. They exude a yellowi.sh or reddish resin which was formerly known 
as “ Gum accroides.” and now as " Grass-tree Gum ” or “ Black-boy Gum.’* 
There are 13 species, only 2 being found in Western Australia, while 5 are 
found in South Australia, including 1. X. TJionitotii. Tate, in the Macdonnell 
Eanges, Two specms are found in Tasmama, 3 in Victoria, 4 in Queensland 
(including the tinv A. puniilio, E. Br.. from Port Curtis), and 5 in Xew South 
Wales. 

The mouoty])ic genus Ki)<gi(i E. Br.) reminds one a good deal 

of a Xo)ttJiorr]i(fa with a long caudex, but it has several scapes, and the 
flowers are arranged in a globular terminal head so that it becomes a many- 
headed grass tree. It is accordingly known as Drum-head Gra-s-tree.*' 
and because of the silvery appearance of its foliage '' Silver- leaf Grass- tree.'’ 
It is often a ccmspicuous feature of the landscape from Albany to Perth, 
Western Austialia. 

Cyperace.e are well developed in Australia, numbering 421 species so 
far. The cosmopolitan genus Cij perns is strongly developed (72 species) 
and well diflused in Australia, with predominance in Queensland and Xew 
South Wales, but most species are non-endemic. Sclucnns is even more 
largely represented (77 species), and is widely diffused, with, however, a 
strong Western Australian preponderance. All Australian genera of 
Cyperaeeie are more or less common, with the exception of a few of the small 
ones. Fi)nhrish{Us, with its oS species, is chiefly Xorth Australian and then 
Queensland. Of the reniaiuing genera the principal, Heleoclniris (13), Scirpiis 
(26), Carex (13), are alike well diflused in Australia and in other parts of the 
world. Sclerla (13) is chiefly Queensland and northern Australia, and 
Lepidospernm (36) and GaJi/iia (29) are characteristic constituents of the 
vegetation ; the former genus is almost endemic, while species of the latter 
freely occur in Xew Zealand. 

Of Gramtne/E, 433 species have been described to date, and, as wuli so 
many of our families, many additional ones will doubtless be brouglit under 
notice. From the economic point of view they are very important, for they 
are the stand-by of the countless flocks and herds of this continent. It is 
not possible to do justice to them in a brie^ sketch, nor is it possible to refer 
to the ricli crop of aliens, purposely or accidentally introduced. There are 
78 indigenous genera ; but only fourteen, comparatively small, aie endemic. 
Many of the species arc endemic, and. taking them as a whole, the species 
are well diffused throughout the States. 

Of Pahicion there are 75 species ; they are useful almost without excep- 
tion. The long trailing Spinifex is not to be confused with the “ Spinifex ” 
of biishmen, which is the name given to Triodia. mostly dense, hummocky, 
prickly species of the dry country. XenrncJine is “ 5lulga G-rass,” because 
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it is often, found under Mulga {Acacia aneurn. F. v. M.). Of Aa<lro])agoa 
we have 27 species, including some of the best fodder plants, such as ” Blue 
Grass/’ e.g.^ ^4. sericeus, R. Br.. and its allies. Anthistiria ciUafa. L. f., is 
the well-known " Kangaroo Grass/^ A. membra a acea, LindL. " Flinders 
Gra>s/’ while A. imherhis, Eetz., is called '' Bundle Bandle “ in 'Western 
\ustialia. Aristida with its characteristic trifid awn, has ten species, and 
is often called “ Wire Grass/’ The iiifloiesceiice of Stipa is sometimes 
elegantly plumose (particulaily S, elegantis^baa, LabilL). while the hardened 
tip of the howerino: glume enclosing the grain, bores, aided by the twisted 
a\Mi. into the flesh of animals, and hence they are called " Spear Grasses/' 
Certain species become obnoxious to the pas torn list, but all yield useful 
feed when young. 

Only eight species of Bcuithoitia aie found, but B. penicdlnfa. F. v. M.. 
the widely diffused '' Silver Grab's/’ or ” Wallaby Grass,’’ is one of the best 
of fodder gi’asses. and B. robnstfL F. v. M., a coarse species, is the best fatten- 
iiig grass on the 3fount Kosciusko Plateau. AstreJdn is a small genus, but 
its tritieuid ^]>ecies are valuable dry-country grasses and are called *“ Mitchell 
(tras-^cs/’ Cgnodon dactgloit. L. 0. Rich., is the Couch Glass of coastal 
Xew South Wales and Queensland, one of our most valuable grasses for pas- 
tilles and for lawns ; it is identical with the ” Doub " of India and tlie 
■' Bermuda Grass “ of the Urn ted States. 

There are thiiteen species of Foa, some haish and some succulent fodder 
glasses. The intiodueed F. atnnja. L.. is complementary to Cy/iodo}f dacfgJon, 
since it takes its place every winter. Emgyoslis claims 28 species, some 
with an ornamental intioiescence. some capable of great diouglit resistance, 
even biilf)Oi]s. and all moie or Ic'^^ valuable for slieep. 

Two species of Barnbn.'<(i (Bamboo) are found. r)up m Queensland, and the 
other in noirli Au'<traha. 

Sff'ttofajthratH aamrica'inf)^ . Sch., an American gras.s archmat jsed in 
the coaAal di.^tricts, ami invariably known as ” BulTulo Grass,’’ from tlie 
ciicLimstance that, in the very early days, it was first observed near Sydney 
aftei the visit of an Ameiican ship Tftc Bujfdlo. It is, however, not to be 
(onfused with the grass known in America a.s Buffab^ (Boutdona). 

The Brazilian Fa^^paluyn dilalafam. Foh., anrl the South African Chloris 
Gaijana^ Kunth. have proved tliemselves valuable fodder grasses for dairy 
cattle. Ainmophiby ^irntxh narea. Host.. ■' Marram irras^.’’ lias, particularly 
111 southern Vietona. pioved an admirable sand-stay. 

14. The Flora of the Individual States. 


(a) Western Australia. 


Western Aimtmlia is the largest State of tie* riommoiiwealth, practically 
compri^iug the western thud of it. It coiuaiiu many varieties of .soils, light 
and .-andy prevailing. Tlie .south-w e^tmu portion u the best watered, and 
iieie the eliief timber-wealtli is to [)e found. 


The noitlirin puitK.n of rlie Sr.itr appio.i. he, tlie tropies, and has many 
phuu-. in comiiHai with the Xoitheiu Terntojy, nl,;e)i adjoins it. It is not 
remark-alile for the height of it-; inonnt.iin, hui all of ps mountain country is 
full of intere.t to the hotaui.t. Foi example, the Kimberley country is much 
indented by fiords; it i, abo mountainous, consisting of alternating high 
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Aiicl l()\vt*r lying plateaux, tlie highest country heiiig principally sandstone. 
In this distiict we have the Princess May Range, south-east fi’oni York Sound, 
and prohahly reaching an altitude of over 3,00t> feet, while the King Leopold 
Range, south-east from Collier Bay. although attaining a little le.s.s elevation, 
also promises rich rewards to the hotanical investigator. 

In the Hammersley Range in the north-western district (much of which 
is mountainous), and hetweeii the Fortescue and the Ashburton Rivers, is 
iMt. Bruce (3.800 feet), reputed to be the highest point in the State. 

In the south-west district, the important range is the Darling, running 
nearly due north and south from Yatheroo, in the north, to Point D’Entre- 
casteaux, on the south coast. Tliis range lies parallel to and from 18-20 
miles distant from the western sea-board, and is the most important range 
in the State by reason of its efiect on the climatic conditions of the most 
closelv settled areas. The highest point. Mt. AYilliam. in the Murray district, 
is 1,700 feet. 

Stirling Range, dO miles north-east of Albany, the loftiest range in the 
southern portion of the State, is perfectly isolated and, rising abruptly from 
a low-lving coastal plain, is visible for a great distance. Mt. Tulbrunup, 
over 3,000 feet, is the highest peak, and the whole range is of fascinating 
interest to the botanist. 

A large proporticai of the south-we.st and south sea-boards, is of a fiat 
and sand}" character, with indications of a recent geological formation, and 
may be described as a vast forest, principally timbered with Jarrah {Eucahjp- 
tus hiargiitiUa, Sm.), Red Gums (E. cdlophylla, R. Br.), Karri (K. diversicolor. 
F. v. M.). The Tuart [E. goniphocephala, DC.) is coufined to the coastal 
limestone strip south of Perth, while further north is the beautiful yellow 
flowered E. ergfhrocorys, F. v. M. 

In the south-west, not only is there a very good rainfalh but subterranean 
water is not far from the surface. The Esperaiice district on the south coast 
has an especially rich flora. In the drier parts, Western Australia is remark- 
able for the number and extent of its salt lakes, which support a true saline 
flora. They often give the impression of a mirage. 

Between the 30th parallel of latitude and of the Great Australian BightT 
much of the country is of limestone formation, and heie there are immense 
areas of grassland which only wait the discovery of subteiranean water to 
make them amongst the most productive areas of tlie State. The author is 
indebted for most of his notes on the pliysical features to the report of Mr. 
F. 8. Brockman in Fraser’s Year-hook of ester n Australia. 

No considerable portion of the interior lying between the 19th and 31st 
parallels of latitude, and betweeti 121st and 129th meridians of longitude, 
is suitable for any class of settlement except in connexion with mineral 
resources (chiefly gold). This area may be described as a great tableland 
with an altitude of 1.000-2,000 feet above sea-level, the surface of which con- 
sists largely of sand-dunes, though in many parts of it tliere are large areas 
of clayey soils. It would be a contradiction of terms to call it desert, for it 
supports a copious and beautiful flora. 

Mr. Henry Deane says that the soil of the country from Kaigoorlie, in 
Western Australia, to Spencer’s Gulf, in South Australia, is for the most part 
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good, and covered with vegetation consisting of various saltbushes {Atn- 
plex). blue bush (Kochia, etc.), grass, and other shrubs, mostly edible, and 
trees of vaiious kinds, such as Mulga {Acacia aneura, F. v. M.), Myall (M. 
penfhda, A. Cunn.), Mallee [Eucalyptus oleosa, unchiata. etc.), and Myoporum, 
with frequent bushes of Sandalwood {Santalua< cyg>*oni't(i. 3Iiq.), and Quan- 
dong (Fusanns aciuyiinatus. R. Br.). 

In the western State, one will hear much of tJie term ” ^and-plain/’ and 
It is wondeiful how these light sandy areas, usually devoid of tiees, maintain 
veiv gardens of flowers. 

The physical features (mountains chiehy) have been referred to in a little 
detail, as thev are of especial intercbt to the visiting botanist, who will 
piobably endeavour to explore the Darling Range, and perhaps the Stirling 
Range, if he makes an extended stay. Here it may be at once said tliat 
Western Australia is the State whicli will probably have most fascination for 
him, for its pre-eminence as a bntanist''s paradise is without question. The 
work of mo<t of the visitors will, however, on this occasion, be eiitiiely 
devoted to that truncated portion between the mouth of the Murchison on 
the west and Esperance on the south coast, while the true south-west, a more 
truncated area still, coveis moie giound tlian most can even skim over. 
In giving the palm to this area, it may be mentioned that a journey in the 
express to Kalgoorlie will rapidly give some impression of tlie beauty and 
variety of the de.-^ert flora, while the alpine floras of Tasmania, Victoria, and 
New South Wales, and the rich brush vegetation of eastern New South 
Wales and Queensland, come only second in botanical interest to the more 
obvious botanical glories of the western State. 

The yellow-flowered genus Hihbertia (Dilleniace^e) is widely diffused, 
and contains about lOd species, more than half of which are peculiar to 
Western Australia. 

The floriferous and beautiful p ink-flow* uiug genus Tetntlheca, of the 
purely Australian family Tremaxdrace.e. is almost entirely confined to 
Western Australia, the exceptions being the protean and widely difiiised 
T. ericifolia. Sm- (forms of which have been described under no less than 
seven names), and two others. 

The beautiful genus of shrubs Thoyaasuf (SxERcrLiACE.E), vdth 23 species, 
is confined to Western Australia, with the exception of T. petalocalyx. which 
extends as far east as Victoria. 

The Western Australian Pitcher-plant. Cephahtus follicularis, Labill. 
(Cephalotace^e), in which the radical leaves are converted into pitchers, 
is peculiar to that State, and is found around Albany, in rich peaty bo"s 
of considerable depth, with the pitchers close to the ground, sheltering under 
the shadow of long tussocks, say, 3 ft. fl in. high, of rushes, sedges, Legu- 
niino.soe, yellow Sundews, &c. It can haidly be seen except by pulling the 
tussocks aside. 

The JDroseras (DROSERACEm), whiclt are covered with glandular hairs 
which entangle insects, are found in all the States, but AVestern Australia 
is especially rich in them, where they form an important and interesting, if 
frequently a humble, constituent of the vegetation, for in that State are to 
be found about 45 out of about 62 Australian species, most of which are 
very rich in individuals. 
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The Canoolleace-E are piaotioally taken up with the genus Candollea 
(Styhdhit/i), which, with some difference of opinion as to the limits of a 
species, has 107 species almost exclusively Australian. It has mostly rosettes 
of radical leaves, and is remarkable for the elasticity of the column which 
is formed by the filaments, which are connate with the style. This column 
is bent back normally, but when touched it suddenly straightens, and hence 
these plants are known as Trigger Plants. Xo less than 81 are Western 
Australian, and the genus is sparingly distributed over the rest of the conti* 
nent, Queensland and northern Australia being best represented after the 
western State. 

Coming to the Loranthaceje, Nuytsia florihunda, R. Br.. the gorgeous 
Tree ^listletoe or Cabbage Tree, is a distinctly wonderful pfiant. It is a 
medium-sized tree, which grows on sandy land fi'om King George's Sound 
to the Murchison, in Western Australia, and the whole of the tree, when in 
bloom, is one mass of beautiful orange-coloured fiowers. It is one of the 
most gorgeous trees in the world. It is root-parasitic, and hence the very 
great ditficulty of successfully transplanting it. Seedlings are raised without 
difficulty, but they usually do not attain maturity. The same remarks 
apply to that allied shrub with sweet-scented fiowers, Athh^sonia ligiistrwa, 
F. V. M., which is sparingly found in the Blue Mountains of Xew South Mhiles. 
The other Mistletoes are chiefly represented by the genus Loranthus, which, 
though not endemic, is so abundant and so conspicuous that ^dsitors cannot 
fail to observe it. Huge pendant masses will be observed attached to 
the Eucalypts, whose leaves it somewhat resembles ; other species likewise 
simulate the leaves of various other trees and shrubs to which they are 
attached. Nofhothixos is parasitic on Loranthiis, which contains 26 Aus- 
tralian species. 

The H.EMODORACE.E are almost exclusively Western Airstralian, the genus 
Hcemodorum alone being found out of that State. Of 17 species, 7 belong to 
W estern Australia. 1 is peculiar to Tasmania, -I to Xorthern Australia, 
2 to Xew South AVales, and 1 to Queensland, wliile 2 are found in both Xew 
South Wales and Queensland. The genus Conostylis has 38 species ; the 
flowers are dull yellow, and the individuals very numerous. The greatest 
interest, however, will be given to the so-called ''Kangaroo Paws” (Anigo- 
zantJius). some of which have very brilliant and bizarre colouring. Eleven 
species have been described. 

The Iridace.e are in Australia practically synonymous with Patersonia 
(17 species), largely developed in the western State (12 species), while 4 
are m Victoria. 3 in Xew South Wales, and South Australia. Tasmania, and 
Queensland having 2 eacli. The conspicuous but delicate perianth is usually 
bluish or purplish in colour. 

The Restionace.e are closely allied in habit and inflorescence to the 
Cyperaceie. and are noteworthy from the great dissimilarity in habit and in- 
florescence lietween the males and females of some species. The family is 
almost limited to Australia. South Africa, and Xew Zealand, but our species 
(rather more than 100) are all endemic. The genera PestiOs Leptocarpus, 
and Uypol(£)ta are also South African, and Australia has 25, 12, and 7 species 
respectively. These genera, together with Lepyrodia (15 species) are dif- 
fused throughout Australia, though they have a strong Western Australian 
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element. Loxocarya (9). Lepidobolus (4), and some smaller genera are 
"Western Aii.stralian. 

To here give more than a sketchy account of the flora of Western Aus- 
tralia is out of the question. It is remarkable for it.'s showy and abundant 
Legumiiiosae, for its abundance of endemic beautiful and remarkable Pro- 
teacere. including the genus Dryftndra (allied to BaifJcsia). for the profusion 
of its Goodeniaceoe, including the blue Leschenaulfias. and so on. Its 
Eucahq)tus flora is most interesting. It is. however, not a land of ferns, 
the number of species found there being: under twenty. 

(b) South Australia (including part of the Northern Territory). 

South Australia and the Xorthern Territory form a slice taken through 
the nuddle of Australia from the Indian Ocean to the Southern Ocean, the 
western boundary being 129° E. longitude. They are separated from each 
other bv the 20° of S. latitude, while on the east the South Australian boundary 
is 111° E. longitude, and that of the Xorthern Territory is 138°. 

South Australia is for the gi eater part of its area, with the important 
exception of the south-east, comparatively treeless. The .sub-tropical por- 
tion IS for the most part of low elevation, and much of it is sparse open forest 
and steppes. It is a country of comparatively low rainfall, and the indigenous 
species are admirably dealt with in Tate s Flora, and the introduced plants 
in J. M. Black's Saturalized Flora 

Australian Steppes {Lake Eyre Basin). — Baldwin Spencer wnites."^ There 
is a va.st tract of country comprising the great Lake Eyre Basin, stretching 
from this eastwards and northwards, into tlie interior of New South Wales 
and Queensland, and up to and beyond the IMacdonnell Kanges. across wdiich 
run such intermittent streams as the Cooper, tlie Warburton the Maeumba. 
the Finke, and the Todd, dry for the greater part of the year, but everv now 
and then at varpng intervals of tune swollen with heavy floods, which 
spread out over wade tracts, and for a time tiansform the whole couutiv 
into a land covered with a luxuriant gi'owth of vegetation. To this part 
of the continent the name of the ' Au<tralian Stpppes ’ mav be .suitablv 
applied." 

Favenc speaks of the mystery of the Lake Kyre svsteni of drainage, which 
lies in the final exit of its waters. The lake is a sink for the rivers flowing 
into it, and is mostly a dry bed. tlie southein portion alone holdim^ water. 
In spite of its army of afliuents. it is never full nor visibly aflected as a whole, 
and it has no outlet to tlie ocean. It is estimated that its watershed is over 
4(X),t>00 square miles. 

Spencer divides the Steppes into Lower Steppes, Higher Steppes, and 
Desert Country. 

Lou'er Steppes , — From Oodnadatta to Charlotte Waters (here the 
Northern Territory begins) and the Finke River to the James Ran^e. 

flhe.se include the Cretaceous table-topped hills iind tablelands 5 these 
elevated plains slope gradually towards Lake Eyre from an altitude of 1,000 
feet above sea-level to 39 tnnt below sea-level at Lake Evre. The great 
Cretaceous formation with its alternating stony or gibber plains, loamv flats, 
and low-lying terraced liills, i^; capped with desert sandstone. 


* FJorfi, Erfx'tl {;,’p \ 
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On the loamy fiats, and even gibber plains, the most noticeable plant is 
S/ihola Knli L.. commojxlv known as tlie Eoly Poly, detacliing itself from the 
ground, and forming spherical masses perhaps a yard or more in diameter, 
It IS a constant feature of the Cretaceous area. The lines of the water-courses 
aie marked with bolts of gum trees and Acacias, chiefly Eucalyptus rostnita. 
Schlect , the Eiver Gum ; E. uiicrotheca, F. v. M.. the Swamp Gum or Box ; 
Acacia aneura, F. v. M.. the Mulga ; A. cyperophylla, the Red Mulga ; and 
A. Ccutihagei. R. T. Baker, the Gidgee. 

The Higher Steppes comprise the southern part of the James Range and 
the George Gill and Levi Ranges. 

These include — > 

(а) The great central group of the JIacdonnell Ranges, trending in a 

nearly east and west direction for a distance of about 400 miles, 
and with a width varying from 20 to 50 miles, thus covering an 
area of more than 10,000 square miles. Several peaks are ovei- 
4,000 feet high, while the surrounding country is over 2,000 feet. 

(б) The James, Waterhouse, George Gill and Levi Ranges. These 

have a mean combined width, if we include the intervening 
plains and valleys, of from 60 to 70 miles. The area occupied 
bv them, therefore, mu^t be more than 15.000 square miles. 
The highest points are situated in the most northern ridge, as 
in the case of Mt. Gillen, whirL is nearly 3,000 feet above sea- 
level, There is a gradual decrease in elevation in the ranges 
from north to south, each range to tho south constituting as it 
were a step in the descent from the JIacdonnell Ranges to the 
plains. 

On the Higher Steppes are an interesting Cycad and only one {Macro- 
zamia [Eucephalartos] MacDonneUi, F. v. 5L), one Palm {Livistoaa Mariw. 
F. V. 51., known in one colony of a hundred individuals onlv), a Grass Tree 
(XautJiorrhcea Thorntoni. Tate), one Epacrid {Lcucopogoi) Mitchelli. Benth.), 
while there are representatives of the genera Capparis, Hihbertia, Melaleuca, 
Grevillea, Loranthus, Cassia, Eremophila, and trees up to 10 or 50 feet in 
lieight of Acacia salicwa, Lindl. ; Eucalyptus oleosa, F. v. M., in the form 
of a Mallee, and a Bloodwood {E. termiifuUs, F. v. 51.) are also found. 

Speaking of the saxatile vegetation. Professor Tate, in his report on the 
botany of the Horn Expedition, says that the number of actual species on 
the tablelands and high level tracts is absolutely few, but that it was in the 
gorges of the tablelands and on the basal part of the craggy escarpments and 
their taluses that a varied flora occurs. 

What he terms the Larapintiiie Flora, the floia of tlie Fiiike River and the 
other districts the Horn Expedition traversed, he classifies as follows : — 

(1) Thxotic species, chiefly oriental. 

(2) Endemic species of exotic genera. 

(3) Endemic species of Australian genera. 

Under (1) he uses the term exotic in its derivative sense, for most of 
the species are ordinarily classed as Australian natives. 
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Of the “ Australasian ’’ genera, he records the followiiuj, with five or 
more species : — 

Ptilotns (11), Sicainso}ia (7), Cassia (10), phyllodineous Acacias (24), 
Eiicahjptus (10), Loraiithus (5), Grevillea (9), Calotis (10). Heb'pterum 
(10), Goodenia (15), Dicrastylis (5), Eremophila (17). 

The Desert Country. — From the George Gill Eange to Ayers’ Kock and 
Mt. Olga. This is one of the areas which may be fitly termed desert. 

Ayers' Rock and Mt. Olga. — In addition to the mountain ranges referred 
to under Higher Steppes,” there are some isolated mountains. Rising 
like an enormous waterworn boulder is that remarkable isolated monolith 
known as Ayers’ Rock. It is situated 32 miles S.S.W. of Lake Amadeus. 
The lock is quite baie. with the exception that a few lig-tiees (Ficus platy- 
podo. A. Cunn.) maintain a precarious footing in the few crevices on its bare 
sides. 5Ioiint Olga, which from a distance presents a most remarkable 
outline, is 15 miles west of Ayers’ Rock, 

Professor Tate divided intia-tropical South Australia into the Eremian 
or Deceit Flora which occupies the arid region of central Australia, and 
coiiesjionds with the ” salt-bush country ” of the pastoralist. This is con- 
tinuous with much country in eastern AVestern Australia, and western 
Queensland and New South AVales. Tlie region is appioximately limited 
by the laiufall line of 10 inches. 

His second division was the Euronotian Flora, which is dominant in the 
more humid parts of temperate Australia, excepting the extreme south- 
west. 

To speak of the whole interior of Australia as a Desert or Eremian Countrv 
is very misleading. Over wide areas, especially across the western half ol 
the interior, extend sand-hills and flats covered with Alulga scrub [Acacia 
aiieura. F, v. 51.) and Porcupine Grass (Triodia), which mav he justiv described 
as desert, e.g., some country stretching from the George Gill Range to Avers' 
Rock and 5It. Olga, where no creeks run and unceitain water supplies mav 
be found in lodv-holes, but the Australian Steppes country of the interiuV 
is by no means desert. 

Kangaroo Island is the second Australian island m point of dze ; it is 
of an oblong shape about 90 miles by 25, and is situated just ofi the coast 
of vSouth Austialia. The country is hilly and undulating, the highest ehwa- 
tion being under 1,0(X) feet. There is but little peimaneut water ori the island 
and its vegetation is grouped l.y Tate as heathy, sylvan, and savannah! 
The flora is not rich, consisting of less than lOO sjiecies ot phamu'o'Mms 
and vascular cryptogams. AViy few species are enrlemic. Its flora bears 
strong affinity to tliat of the mainland, and is remarkable for the stroim 
Tasmanian element it contains. 

South Australia, taken as a wliole. is not remarkaljle for the number of 
its endemic plants : most of them are in common with the mdefinitelv-zoned 
dry ar<‘as of the contiguous States. 

(c) Victoria. 

Victoria is a State wliich in its eastern portion ((.iippsland) has conditions 
which strongly resemble those of the southern coastal belt of New South 
Wales. It is the home of the tallest tiees of the Au.strahan' r^rntmeut 
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probably second only in tliis respect to those of Cdlifornia. In the south- 
west we have a basaltic plain which is remarkably fertile. This has scattered 
forests, and is pastoral and agricultural country. Xorth of these areas are 
the western and eastern highlands, the latter higher and moist er, and both 
containing rich open forests consisting almost entirely of Eucah’ptus. In 
the Wimiiieia. in the north-western portion, we have a region of comparatively 
low rainfall, similar to much of the South Australian territory adjacent 
and to the western plains of Xew South Wales. 

Xo State of the Commonwealth has had its flora more fully examined 
than Victoria, since the late Baron von Mueller was for so many years Govern- 
ment Botanist of that State ; indeed he took imoflicial botamcal charge of 
the wliule of Australia. For purposes of botanical-geography he dmded 
the State into five parts, chiefly based on the river systems : — • 

(u) The north-western region, from the sources of the water-courses 
in the north-west to the Murray Kiver. This is the driest area. 

(b) The south-west region, from the sources of the water-courses in 
the south-west, to the coast west of Cape Otway and to the vicinity 
of the Glenelg River, Tins includes much rich plains country. 

(r) The southern region, from tlie sources of tlie water-courses in the 
south to the vicinity of Cape Otway to Port Phillip (Melboiurie 
district), and to the western boundary of Gippsland. 

(d) The north-eastern region, from the sources of the water-courses 

m the irorth-cast to the Hume River, including the Victorian 
\lps. Here we have the alpiire vegetation contiguous to that of 
Xew 8outh AVales, and with a strong Tasmanian and Antarctic 
element. 

(e) The (^astern region, comprising Gippsland, exclusive of the Alps* 

This is an especially well- watered area, and a celebrated forest 
region, including the habitat of the tallest trees of Australia. 

The Otway district is a well-known forest region, e.g,, for its magnificent 
Blue Gum (Eucah/pfus globulus, Labill.) areas, and for the Beech forests 
{Fagus Ciinniiighahni. Hook. t.). 

Admirable general accounts of the flora of Victoria have been given by 
C. A. Topp,'*^ G. 'Weindorfet-.t -^^d Professor A. J, Ewart. J 

To2)p characterizes the prevailing botanical features, first of the shores of 
Port Phillip and of the district in its immediate vicinity, then the flora of 
the fern-tree gullies (in which Victoria is rich), such as may be found in the 
Dandenoiig Range and on the Main Divide, running into tie AVatts’ River and 
other mountain streams, and. thirdly, he gives a brief account of the interesting 
alpine flora of the north-eastorn mountain system, between Omeo and Har- 
rietville. on the peaks and spurs of Mts. Feathertop. Bogong, and Hot ham. 

Weiiidorfer divides the State into three, tlie first and largest of which 
forms part of the south-eastern Australian forest flora, and is looked upon 
as an intermediate link between the Antarctic flora and that of the tropical 
east and north of the continent. The second division is formed by a part of 
the central Australian desert flora, which penetrates to the north-west corner 


♦ Handbook Assoc. Adv. Sa , Melbourne, 1000, p. 170. 

t Victoritin Year-Book 1904, Part i., p. 19. 

X Viet. Sat. sxv., 7S (1908). 
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of the State, miistitiiting tiie “ [Mallee " fMuellev's uoitli-west legioii). Tiie 
third and smallest di\dsion is the alpine flora, which is restiicted to the highest 
points of the alpine mountains in the north- eastern corner of the State 
(Mueller's north-eastern region). Weindorfer's first large division therefore 
ineludes the di\hsions (6), (c), (e) of Mueller. 

He points out that Victoria’s endemic flora is 7*G per cent. (fG sj^ecies 
in all) less than that of the floras of any of the other States, and is to be 
accounted for by the comparatively regular and heavy rainfall over a huge 
area, and which caused Sir Thoma< Mitchell, Suiveyor-General of New South 
Wales, to designate the central portion of it " Australia Felix.” 

The Grampians form what have been termed the natural garden of 
Yictcnia. for the flora of this range is alike varied and heautifiil. 

Ewart’s paper is more ecological in character, being written less from the 
taxonomic side. He deals with the factois which influence a flora, and brieflv 
applies them to Victoria in the form of notes. Thus he toiiclie^ upon geo- 
logical hi.story. present climate^ the effect of settlement on the native flora , 
and cognate subjects in pregnant paragrapli*^ 

Under Eacahipi >18 Y€g)injts. F. v. M., which the author has recommended 
to be known as Giant Gum.” tliere is given* a full account of the Giant Trees 
of Australia, together with a record of the controversies which took place 
nearly 30 years ago. The tallest trees in Australia, so far proved, are those 
of Gippslaiid, Victoria, and are E. reij}LLUiS. F. v. M. Claimants for this 
distim-tion aie the giant Kains {E. dirersicolor, F. v. 3L). of south -we.>tern 
Australia, but the heiglits assigned to tliis species lequire confirmation bv 
surveyois. The "King-trees’’ of eastern New South Wales, viz., the Black- 
butts (F. pilularis, Sm.), of the Illawarra, and the Tallow-wouds (F. ynicro- 
corps, F. V. ]M.) of the Laii'idowne River, may be as bulky (thougli not so 
high) as the Gippslaiid trees, but this requires to he proved. 

The official size of the tallest Gippslaiid tree is given as — height, 
32G ft. 1 in. ; girth. 23 ft. 7 in., measured G feet from ground : localitv, 
spur of 3It. Baw Baw, 91 miles from ^lelbourne This is enormous, but 
different from the alleged heights (>f from 400 to 323 feet foisted on Mueller, 
and which will pro])ab]y not be eradicated from the newspapers for another 
generation. 

As regards tlie Californian trees lu'ought into comparison. Pi of. Sareenr. 
an eminent authority, may be quoted, and in view of the actual measnie- 
meiits that lie presents, viz., 340 feet in height for a Redwood and a ^ortli 
round the tiunk of 107 feet for its congener the '' Big Tree,’* an o]>!Ui()n 
may be expressed that. s() far as is known at present Caiifomui is the liome 
both of the tallest and of the luoadest trees in tlie world. The difference 
(under 14 feet) against the Gippskuid tiee is not large, and it wnuld not be 
vsurprisiiig if additional investigations should cause this friendly competition 
between Australia and the United States to end different Iv. 

(d) Tasmania. 

This is by far the smallest of the Australian States, but by reason of its 
geuei-ous rainfall, romparatively high latitude, and great range of elevation, 
it is a paradise of '* antarctic *’ plant'; f(,r the botanist. 

♦ “ Forest 1 iora oi > ew Nouth u ai-ti part Will., p. loi. 



Australian ^'£GETATIO^^ 205 

It has a which greatly resemhies that of Britain. It is well 

wooded, not only with Eiicalypts, but with Beeches (Fagus Cuyimwfhamiiy 
Huok. f.). and with valuable Conifers, Huoii Pine {Dacrgdium FranMitni, 
Hook, f.), King William Pine [Arthrotaxi^'s selagi y^oules, Don, and cupressoides, 
Doll), Celery Top Pine {Phgllocladus rhomboidaUs. Rich.). Oyster Bay Pine 
{Callitris rhomhoidea, R. Br.), now seriously diminishing. The western 
poition is a region of high rainfall, and the Beech forests are almost 
unpenetrable. 

A singulat plant is the endemic Aaodopetalum biglandidosiim, A. Ciinn. 
(Saxifragaceie), a tree common in the foiests of the south and west, and which 
grows ill a remarkable horizontal position, hence the name ’’ Horizontal 
Scrub.’’ 

The flora of Tasmania and its relations are vej y well known, originally 
through the classical work of Hooker,* and. later, through an admirable 
Flora.”! the work o£ tlie present Government Botanist. 

Hooker refers to the strong east Australian character of the flora, the 
island having been formerly joined to the mainland, and of the non -Australian 
element lie points out the greater proportion of Xew Zealand, South Amei-jcan. 
Antarctic, and even European plants not found on tlie Australian continent. 

The strong afliuitv of the Tasmanian and Australian alpine flora is obvious 
to any student wdio examines the two lists, and in most cases the isolation 
of the two areas lias not been continued for a sufficiently long period to 
brmg about any olivious difference in the facies of the plants. The Tasmanian 
aflimties in tlie Australian fioras can be traced, in diminishing abundance, 
over distant regions of the mainland. 

In view of the distribution of tlie true Beeches {Fagus). it may be noted 
that there are three species, F. Gu}itfu\ Hook. f. (Fagaceie), a small shrub 
confined to a few mountain siininuts in Tasmania, F. Cunninghamii, Hook. f.. 
the so-called Myrtle, a large and beautiful tree found in Tasmania and Vic- 
toria, and F. Moorei, F. v. M.. “ Xegro-head Beech,” also a beautiful tree, 
occurring on some of the coastal tablelands of central Xew South Wales, 
far removed geograpliicMlly from its congeners 

Reference may l)e made to a suggestive paper by RodwayJ in which he 
discusses the origin of the flora of his State, e.g., the Tasmanian and Fuegian 
Fagi. and notes the presence of almost identical parasitic Cgttarias in both 
cmmtries 

(e) New South Wales. 

Xew South Wales is a State whose botanical conditions are largely com- 
parable to those of Queensland. The climatic factors vary from temperate 
to sub -tropical. 

She has the rich coastal belt, then the elevated tablelands which fall 
awav to the western plains, which are only barren when no rain falls. Her 
coastal belt, and gullies rumiiinr into tlie ranges and tablelands, produce 
many " brush ” timbers, at the same time supporting various types of open 
fore.st, while the western slopes and plains produce valuable small trees 
acclimatised to regions of low rainfall. 


♦ Florn Tnsmnnit’re. 

t The Tnsnmninn Flora Ly I oonard Hodw.iy (100-5) 
X Proc. A..4..1.S., xiii 2.')0 
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Xew South Wales joins with Queensland in her brush vegetation ; with 
Victoria and Tasmania as regards alpine plants ; in her western slopes and 
wide western plains with Western Australia, and the rest of the continent in a 
share of the true Australian indigenous flora. 

Many distinctive Xew South Wales plants will, theretore, be found referred 
to under Queeudand ; a very brief statement may be made in regard to the 
endemic flora of the parent State. Eudenusm must be usually spoken of with 
a c|ualification. foi eveiy year are found important additions to the reputed 
lestncted habitats of plants. 

They include two species of SUeptothanius (Flacourtiacese), both climbing 
plants from the northern rivers, a few bipinna te Acacias, and a few 
Eucalypts. 

In the Saxifi^raoeDe is the important genus Cerafopctahun, comprising 
two handsome coastal tiees, the flowers of Christmas-tree or Bush (C. 
gwirnoiferuni. >Sm ) being especially beautiful ; also Acrophyllutn vet/osunK 
Benth.. a charming shrub of the Blue ^Mountains. 

Amongst the Proteac< jb are tlie small genus Sg/ifpitgo/fema. the onlv 
Latt^hedla out of Western Australia, and a number of Grcrilleas, the hand- 
somest of the Telopeas {T. speciosissi)na, R. Br., the Waratali) ; a few 
Gondeiiiacea? and Compositie, some Prostantheras, a few StgpJielias, 
pogons, and Epacris ; some of the smaller species of Macrozatnia, amoiiLest 
orchids, one or two each of DcnArohnua. Sarcochilus, Diuris, PrasophfjlJ>h/f. 
and Pterosfglis. 

Further, a Hcemodorutn (Hcemadoraceie). In the Liliare.e, a couple 
of Blaiu] jot dins, an AUatiia, a Xerotis, and a XantJiorrhcea, Amongst the 
Restionaceie, a Lepyrodia and a Pestio ; and in the Cyperaceie, a verv 
few species of Cyperus, Scirpus, Schcenus. and Gahnia ; also a verv few 
grasses. 

There are two regions of abundant and large arlioreal vegetation, 
namely, south-western and eastern Australia. Allusion has already been 
made to Gippsland, and there is also the coastal strip running aloiig Xew 
South Wales and Queensland to Cape York. In both tlie latter States the 
Great Divide plays an important part in consideration of the distribution 
of the vegetation, but it is a common error to confuse it with tlie coastal 
ranges, or, indeed, to call it a range at all. It is. as Favene has pointed out. 
the true edge of the interior plateau. 

In the south coast district are arborescent Rubiace.e [Coprostaa and 
Canthiiun). arborescent Compusitie (Aster arguphylhis. Labiil.. Bedfordin 
salicina, DC., etc.). 

In tlie north coast, also a braneh of tim coastal strip, are found <irborescerit 
baccate Myrtacem (Enyehia, &c.), arborescent Prote.wae, Brachyclufons, 
Laporteas. Ac, witii Diplojlottis Cutnucghami, Hook. f. Pacax elegatis, 
F. V. M., and Archonlophtxni c Cunai^yjhuni (Bungalow), lifting their graceful 
lieads amongst the surrouiuling vegetation. 

The coastal strip has or had trees whidi, although not the highest, may be 
the bulkiest of all Austrabaii tiaes. E^imhfptu, Sm., Ld E. micro- 

cofys, F. V. M., already referred to. 

The Cypress Pine forests of the western plains, and the Ironbark fore.sts 
from Dubbo and north-eastward, are examples of pure gregarious forest. 
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(f) Queensland. 

Queeii'^land is a region of rich coastal vine brushes (scrubs), tropical 
and sub-tropical, with rich basaltic or at least alluvial soils, and ample rain- 
fall. It contains a marvellous variety of trees, some of them very large, 
and some of ascertained economic value. Westeily there are broken elevated 
tablelands with rolling country beyond, much of it covered with open forest, 
of wliich Eucalyptus is an important co!i3tituent. and then, sloping away to 
the centre of Australia, are found com lit ions rarely favorable to tree life. 

The best general account of the vegetation of Queensland is by Domin.* 

It is in this State that the Austro-Malayan element is most developed, 
and it is very important, particularly in the Cape York Peninsula. The 
Antarctic element is of very much less importance, and chief! v in evidence 
on the tops of the Bellenden-Ker Range, the highest land in the State. The 
true endemic flora is seen chiefly in the rolling downs and western plains, 
also in southern Queensland. 

The botano-geographical conditions are much the same as those already 
indicated for Yew South Wales, an outstanding feature being the greater 
extent of the rich soil of the coastal districts, together with a higher rainfall 
and of course a warmer climate, for the tenitorv extends into the tropics. 
The result is a rich brush vegetation, far exceeding that to be found in 
any other part of Australia, and systeinatists will not exhaust the treasures 
for very many years. 

iMr. F. M. Bailey has already described very many species, and the diffi- 
culty of botanizing in the brushes is only known to those who have had 
expel ience of it. The tall trees gi’ow loftv and near together like cathedral 
columns, exhibiting their commingled canopies to the sky. and much of the 
botanical material available is owing to windfalls and the breaking down by 
animals. Owing to the loftiness and the darkness, one often cannot see 
either flower or fruit, and if one shoots ofi a twig, it is often not recovered, 
and, even if obtained, it frequently cannot be matched with the tree which 
produced it. The tall creepers which run to the tops of the loftiest trees are 
even more difficult to examine. 

The numerous ranges and isolated mountains of Queensland aflord rich 
collecting grounds to the botanists, who can be certain of liaivests of such 
plants as orchids, palms, and ferns. To some extent Queensland is the 
antithesis of Western Australia, but her total of recorded plants already 
exceeds that of Western Australia. These two States, partly because of 
their size, have been least botanically explored. Queensland’s boundless 
prairies are rich in natural grasses and forage plants, which render her one of 
the greatest cattle and sheep-raising countries in the w(nid. 

Most of the Anou'cene are confined to Queensland (brushes), though 
five species come as far south as Xew South Wales and one {E upo^natialaurina, 
R- Br.) to Victoria. 

The Meliacejc are another family of trees almost entirely restricted to 
the brushes of coastal Xew South Wales and Qiieeuslaud, the exceptions 
being confined — (a) to the genus Oweuia, the inland Colane,” 0. acidula, 
F. V. M., extending to South Australia, while 0. reticulata, F. v. M., is the 
onlv representative of the family in Western Australia, in which State it is 


* “ (Queensland’s Plant ,\.ssociations ” Pror liou Soc., i}. Xxiii , 57 
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oiidemic : (b) to Flindersia ntaculosa. tlie ** Leopard Wood " of the drier 

portions of botli States. The genus Flindersia, or “ Easp-pod/" is so called 
because of its usually large, muricate, septicidally-opening capsules, and 
fifteen species liave now been described. Engler proposes to place it with 
the Eutace^e. There is abundance of Bysoxiflon. and Cedrela australis, 
F. V. W.. is the well-known ‘‘ Eed Cedar.*' 

There aie about twenty species of Yitis (ViticeiTe). all confined to the 
brushes of Queensland and Xew South Wales, ^rith the exception that two 
extend to Victoria, on tlie south, and one species (F. augn.'^tissi ma, F. v. M.) 
IS peculiar to Western Australia. Some form lianes of great size, and are 
water yielders ; some have been tried as Phylloxera-resistant stocks, but 
with no commercial success so far. 

Very extraordinary are the bladder-like organs of Vtncahria (Leuti- 
bulariiiese). dainty little plants found m damp sandy land, which are modified 
leaflets. They have a valvedike arrangement, which enaliles them to catch 
minute water animals. Theie are 21 species, seven of them extending to 
Asia. Most have been desciilied from Queen-^land, but they are not raie 
in Xew South Wales and Western Australia. 

Pitcher-])lauts, Xeperithes (Xcpenthaceije), in which the blade expands 
into a pitcher or ascidiuni, and the prolongation of the midrib into a lid-bke 
process, are practically confined (in Australia) to the Cape York Peninsula. 
Mr. F. ~Sl. Bailey has described no less tlian ten new species from this district, 
all believed to be endemic. Only one non-endemic species (V. 'phylhu/ffltora, 
Willd.) is recorded from Australia and the PaOfic Islands. 

Amongst parasitic plants the leafless of the Laiir cea\ which 

covers shrubs with a tangled mass of twine, wall be certainlv seen bv the 
visitor. There are also some native Dod<h‘rs (Ccsy;///c/), but an imported 
species {C. E pithy nuhn. iVrurr.) is a serious pest, jjaiticularlv to lucerne, 
and is. as a creneral rule, treated wuth severity. Mhth the exception of 
Cassytha, w hich occurs more or less all over the States, the Laui'acete are tall 
trees of the coastal brushes. confiniM to Xew^ South AVales and Queensland, 
particular! V the latter. ff)ur species extending to Asia. Sixteen species of 
Crypfocarya and fifteen of Endianflrd have heen described. 

Many of the species of Fuphorhuu. e<e are wddelv diffused, but some 
genera, jiarticularly those of Tribe Crotouere, are predominantlv eastern, 
being found in Queensland or e.xtending to Xew South MMh's. The farmlv 
includes some (h)ubtful poison plants. 

The genus Ficus (M()race?c*) is almost entirely confined to the brushes 
of eastern Australia, largely prefiondeiating in Queensland, wdth manv 
.speeies extending noitlnaly into the Xorthern Terntoiv, tw'o {F. platypoda, 
A. Cunn., and orhicularis. A. Cnnn.) finding their way into the eentre of the 
eontment. Soutinvard a number of operas are found in Xew South 
Wales, Some of the species are hemi-epiphytes, completelv obliteratim^ 
even large trees and fences unle^^ coutrulh‘(l. The whole familv has 
the .same general distribution in Austialia. being fond of moisture^ deep 
soil, and wanutb. There are three species of Laporhm (Xettle Tree) 

Turning to the Orcliidacere, of wlii( li Au^tialia ha^ Idb speeies, there are not 
many Australian orchids wlin-h especially .ittract tlie oiehid grow'er. I)en- 
itrohiin,, Liiidl,. I). , £), phald'nopsis, Fitzg 
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<resembliag superhiens). and D. undulatum var. Brootnfieldi (a handsome 
north Australian variety with yellow flowers), D. S 2 )ecios}i}n. Sin., the ‘*Rock 
Lily.'' with lemon yellow flowers, and D. faJco rostrum, Fitzg., are certainly 
meritorious. t^urcochd}is FitzgeruhU. F. v. i\L. is the most beautiful of the 
genus, and worthy of cultivation. 

Calade}iui Patersoni, R. Br., is reckoned bv some to be the nn)st charniin^’ 
of Australian terrestrial orchids. The Epiphytes are most developed in 
the brush forests of Xew South Wales and Queensland : tlie terrestrial ones 
are diffused throughout the States. 

CalanfJie veratrifolta, R. Br., with white flowers, Pltnlus grandifolius. 
Lour., var. Benuujsi, with yellow flowers, and Spuilior/Iottis PaidinerE. with 
reddish-brown ones, are handsome large tei res trials. Intel esting leafless 
orchids are Galeola cassphioides, A. Ciinn.. not rare about Svdnev ; G, Lcdgeri, 
F. V. :\r., a very handsome denizen of the brush forests : and Gf retrod in sesa- 
)noides. Lindl. 

The approximate number of the Australian species is given as follows : — 
C'dndenin. 56 ; Pra'<ophglhim, IT ; Deudrobnim, 15 : Pterostglis (Green- 
hoods), 10 : Thehimdra. 30 (T, grutuV flora, Fitzg., with blue flmvers is verv 
hiiidsome) : Bmrls, 25: Sarcochilus, 21. Orchids are pre-eminentlv a 
fatmly to be studied in the fresh state, with a flora available for reference, 
and justice cannot be done to these beautiful and interesting plants in the 
brief space available on the present occasion. 

PALMiE. — The Palms of Australia are confined to the brush forests of 
Eastern Australia, and are mainly found in Queeasland. Xew South Wales 
has Calamus Muellers. AVendi. (a Lawyer Palm ”), Liaospadix monostachyus, 
Wendl. and Drude (AValking Stick Palm), ArchonotoplKBuix Cunninghamiaita, 
Weiidl. and Drude (Bangalow), and Livistoua australis, Mart. (Cabbage 
Palm), the last extending into eastern Victoria, while L. Marire. F. v. A[., 
the only palm of the interior, is found in tlie Alacdonnell Ranges of Soutli 
Australia. 

Queensland Iris six species of Calamus, six id Liostoua, two of Baculnria. 
two of Guluhia, one each of ('al yptrocalyx, Drymaphhiens. Areca. Cocos (the 
Coco-nut). (Jaryota. Ltruala. Corypha. and Borassus. The student of palms 
will be charmed with Queensland, and he wiM also find several Pandani and 
Freyci ifciins in the same State, only one Pan da mis {pcihumulatus. R. Br.) 
•extending south down the Xew South Wales coast. 


C. 12154. 
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CHAPTER VI. 

THE ANIMAL LIFE OF AUSTRALIA. 

By ir. A, Hasivell, M.A., D,So,, F.R.S,, Profe-^i^or of Biology in the Unirersitg 

of Sydney. 


SYNOPSIS. 


1. Introduction. 

2. The Mahmals. 

(^0 The Monutremes. 
ib) The Marsupials — 

The Question of DeoenerV' 
TiON; The pA^nuES of Aus- 
tralian Marsupials : Rela- 
tionships. 

(c) Non-Marsupial Maaimals. 

3. Birds— 

Peculiar and Characteristic 
Families. 


4. Reptiles. 
o. Amphibia. 
b. Fresh- Water Fishes. 

7. Mollusc A of the Land and the 

Fresh- Water. 

8. Crustaceans. 

‘J. lN'?ECTb. 

10. SiORpioNs and Spiders. 

11. Centipedes ind Millepedes. 

12. Worms, Leeches, etc. 


L Introduction. 

In view of the narrow limits necessarily imposed, I have considered it best 
not only to restrict the following statements to the animals of the land and 
fresh water, leaving the marine fauna untouched, but also to leave out of 
account a number of terrestrial and aquatic groups, which, however important 
and intm-esting, are not known to contribute any characteristic features to 
the Australian fauna. Thus the Protozoa, the Parasitic Worms, the Rotifers 
certain orders of Insects and Arachnida, and certain orders of Birds, though 
quite as extensively developed in this region as in others, are not referred to 
in the follow ing survey. 

The features distinguishing the fauna of Australia from that of the othei 
main divisions of the earth’s surface are by no means confined to the lar^ei 
and more conspicuous animals. Many of the lower groups, in spite of The 
presence throughout most of them of cosmopolitan or wfideiv-distrifmted 
forms, have their characteristic Australian fames. 


2. The Mammals. 

It is the Mammals, how'ever, that constitute, on the whole, the mo<t in- 
teresting part of the Australian fauna — interesting not onlv on count of 
their peculiarities of stincture and mode of life, but ai^o on account of the 
fact that in their rase more than in that of any of the otlicr <uoups it 
posr^ible tiirougli fo-^il lemains to trace tlieir history in past geological 
periods, and from this, together with theii present distnhutum tu draw 
dediution- of impoitaiice regarding chamje^ in the arrangement of the 1 md 
surface^ of the globe in the less remote getilogjial pen</<ls. 

The entire Australian imimmalian fauna, with the ex<epti.uj of rlic JJjne 
or Native D(»g, a few Rodents, a number of Bats, including Fi mt-e itin'r 
Bats or Flying Foxes, and in the sea the Seals and Wlniles and Diprou^ 
composed of 31arsupials and ^lonotremes. ' ' 
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(a) The Monotremes. 

The most primitive of all the orders of Mammals — the Monotremes — are 
entirely confined to Australia, including Tasmania, and New Guinea. Not 
only is this the case, but there is no evidence of any members of this primitive 
group having existed in other parts of the world later than, at the latest, the 
oldest division (Lower Eocene) of the Tertiary period. It is possible, as held 
by some, that all the Mammals, remains of which, chiefly in the shape of lower 
jaws with teeth, have been found in Mesozoic strata in Europe, were near allies 
of the existing Australian Monotremes. But, be this as it may, there is crood 
evidence from the resemblance in their tooth-structure to the living Ornitho- 
rhynchus that the small European Mesozoic Mammals known as the Multi- 
tuberculata were the ancestors of the Australian Monotremes, It is somewhat 
remarkable that no remains capable of being referred to the Monotremes 
or their supposed ancestors have up to the present been found in anv 
part of the world but Europe and North America on the one hand, and 
Australia on the other. 

Little is known with regard to the structure of the long-extinct Multi- 
tuberculates, but what is known does not point to any high degree of 
specialization, except in so far as the teeth are concerned. The living Mono- 
tremes — the Platypus or Duck-bill [Oodiho rhynchus) and the Spiny Ant- 
eater {Echid}ia ) — on the other hand, are extremely specialized, and must 
differ very widely from their supposed ancestors. Both are very remarkable 
creatures, and remarkable in very different wavs, for, though their relationship 
in essentials — in the structure of their shoulder-girdle, for example, and in 
their oviparity with all that goes with it — is indisputable, their divergence 
in more superficial points is extreme. The resemblances are confined super- 
ficially to the general shape of the trunk, to the presence of short thick limbs, 
all provided (except in the Papuan P ro -Echidna) with the full complement 
of five digits, which are sub -equal and have strong claws, with a horny spur 
on the inner side of the hind foot, in addition to the elongation of the snout 
region into a kind of beak. In other respects the differences are very marked. 

The Platypus is covered with a fine close fur. The upper jaw is not unlike 
the beak of a Duck in general appearance, and is covered with a hairless, 
leathery-looking integument, which is developed into a free flap at the base 
in front of the eyes. Both fore and hind limbs are short, and each comprises 
five digits connected by a web of skin, but provided with strong claws, 
so that they are adapted both for swimming and for burrowing. In the 
male there is a sharp horny spur, provided with a gland, on the inner side 
of the foot. The tail is long and furry. 

The Spiny Ant-eater {Echidna), on the other hand, has the upper surface 
of the body covered with strong pointed spines like those of a Hedgehog, 
but larger, with coarse hairs in between. The snout is very narrow and the 
tail is rudimentary. The digits, which are specially powerful in the fore feet, 
are not connected by webs. 

Echidna and Oruitliorhynchus are both aniiuais the study ot which in 
rlieir native haunts is difficult. Their ha])its are nocturnal, and they remain 
lor the most part securely concealed during the day. The food of Echidna 
under natural conditions consists of ants, for the capture of which its long 
and narrow tongue is specially adapted. It possesses no trace of teeth at any 
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stage. During the day it is rarely seen in the open, hiding away in holes 
amoni^ rocks or about the roots of trees. If alarmed duiing its ran- 
wandeiiiigs abroad in the day-time it rapidly buries itself by burrowing 
downwards. 

The Platypus spends most of its active life in fiesh-wate pools and 
streams, >wimming and diving with dexterity, and seeking its food, in the 
shape of molluscs, insect-larvae, and the like, among the water-weeds, using 
its beak as a Duck uses its bill for seeking out such objects, which are then 
stored in cheek-pouches, to be afterwards crushed between the broad horny 
plates that do duty for teeth in the adult. The Platypus, like Echidna, 
is hard to find even in districts where it is abundant, since it retires during 
the dav to a burrow excavated in the banks of the stream, and. when in the 
water, shows very little above the siuface. 

Though the adult Platypus has no teeth, well-developed teeth are formed 
in the voting, and persist for a consideiable time. The peculiar structuie of 
these teeth has led to the conclusion, already leferred to, that the nearest 
known relatives of the Monotremes aie the extinct Mesozoic and Lower 
Eoc en e M u It it uherc idata. 

OrnithorJt*jnc]in.<i and Echidna are oviparous. Echdna produces msually 
onlv one ega in a season ; this it carries about and incubates in a temporarily- 
formed pouch into whicli the ducts of tlie mammary glands open, and, after 
the voung Echdna is hatched, it is carried aliout in tlie pouch for a considerable 
time. 

The Platypus has no pouch, and the two eggs usually produced are 
deposited in the inteiior of the burrow, where the young are hatched. 

Both Platy[)us and Echidna are still fairly abundant in some parts of the 
Commonweal til. though the numbers of the former have been reduced owing 
to the demand for their pelts, which are highly valued. Both are, nominally 
at least, protected by legislative enactment. Neither can ]>e <aid to be in 
anv immediate danger of extinction ; and, owing to the disappearance of 
the aboi-iginals, formeily their chief enemies, in most districts, the Echidnas 
are probablv rather increasing than diminishing in numbers in some parts. 
Echidna ranges over all parts of the Continent. Ta^ni.ima, and parts of New 
Ouinea. 

(b) The Marsupials, 

The Australian region is peeuliaily the home of the Marsapiah at the 
present day, and in it, as has been froijuently pointed out, owdng to their 
having remained for a long period practically undi>tuibed by aggression 
or competition at tlie haiuL of the higher orders, they have heon able to adapt 
themselves t<> a great varnuy of wudely (btfering modes of life. These adapta- 
tions have resulted in the evolution of <t nunibei' of fandhos wdiieh show' a 
distinct parallelism to certain (d the gi oups of the Euthd t<i oi Idgber Mammals 
Thus the Kangaroos and Wallabies, heibivoiuiis Mammals with the limbs 
adapted for swift locomotion on tlie gmimd, aie the i\Iarsupial parallels 
of the Deei and other Euininant<. Tie- aiboieal Phaiangers and Koalas 
may be compared to the aihoreal Lemurs and Moido-ys. The Flying Pha- 
langer^ are eomparahle to the hiving Srpiirrels, Tlie Bandicoots, on the one 
hand, and the Momhats on the cither, ininiie --(jme of tie* families of Kodents. 
The carnivorous Native Cat^. T.ismaniaii Devil, and Thylacine parallel some 
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of tlie ^o'oups of the true Camicorn, wliile the Moles amonsf the Insectivoia 
find an analocrue among the Marsupials in the yotoryctes or Marsupial Mole 
of the Australian desert. 

When we take this high degree of specialization into account, it is difficult 
to believe that the Marsupials are a degenerate race. Yet some of the 
zoolog Lts who have given most attention to the subject are of the opinion 
that the existing members of the order have been deiived fiom ancestors more 
highlv organized than themselves in certain important respects. One part oi 
the evidence on which this view is founded is concerned with the dentition. 
Germs of three sets of teeth are developed in young Marsupials ; but of these 
three sets of germs onlv one gives rise to a set of fully-formed teeth — the teeth 
of the adult. If the latter are the persistent /nill'-teeth, as some com- 
parative amvtomists suppo-e. then one of the sets that remain undeveloped 
may be regarded as corresponding to the 'pert)mne)it teet]( of higher Mammals ; 
and, should this be correct, then degeneration, as regards the teeth, has 
certainlv taken place in the Marsupials. But the presence of the two 
abortive sets of tooth-germs does not necessarily point to such a conclusion ; 
it mav verv well be interpreted as pointing not to degeneration from higher 
Mammals, but to progressive development from lower forms in which three, 
or more, sets of teeth succeeded one another during the life of the animal. 

Another fact that has been looked upon as favouring the theory of de- 
generation is the singular one that only one Marsupial, so far as known, 
— ^the Bandicoot, Perameles. as discovered by J. P. Hill — has a true or allantoic 
placenta, such as is universally present, as the organ for the absorption of 
nutriment by the unborn young, in ail higher 3Iammals without exception. 
The explanation of this anomaly afforded by a theory of degeneration — 
viz., that Marsupials in general once possessed a placenta, and that it has 
become degenerated and lost in all except Perameles is, however, not the 
only one that might be given. Almost as well might one argue that since 
among the Lizards one form, viz., Seps, has an allantoic placenta, all the 
others have previously possessed this structure, but have lost it as a result 
of degeneration. It is perhaps quite as probable that the placenta has been 
independent! V evolved in the Marsupials and in the ancestors of the higher 
Mammals. 

A third fact that h is l)een supposed to point to degeneration is that the oldest 
known extinct Australian Marsupial, 1 described by Baldwin Spencer 

from deposits of Eocene age in Tasmania, has a cranial cavity, and prt'Minu bly 
possessed a brain, larger in proportion than those of the living forms. 

The Marsupials are divisible int(^ two main sections or sub -orders — the 
Diprotodontia and the PoJgprotodontia, The Diprotodontia have two large 
incisor teeth in the lower jaw, and usually six (tliree on each side) in the 
upper ; and they all have the second and third toes (usually much smaller 
than the others) united by a web of skin (syndactylous) ; while the Pohjpro- 
todontiay wdiich are carnivorous or insectivorous for the mo.st part, have 
numerous incisors (four or five pairs) in tlie upper jaw, and rather fewer in 
the lower, and, with the exception of the Bandicoots, are not syndactylous. 

If we leave out of account the doubtful case of the South American 
Ccenolestes and allied extinct forms from the Santa Cruz beds of Patagonia, 
the Diprotodoiits are exclusively Australian at the present time, and there 
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is no evidence that they ever existed in any other region. There are three 
families of Diprotodonts — the Kangaroo family [Macrojiodida), the Wombat 
family (Pliascolomyidm) and the Phalanger family {Phalangeridce), The 
first includes, in addition to the Kangaroos, the Tree Kangaroos, the Wallabies, 
the Rock Wallabies, Hare*Wallabies, and Rat-Kangaroos, ranging in length 
of head and body from 5 ft. 5 in. in the case of the large Kangaroos, down to 
10 inches in the case of the Musk Rat [Hijpsipry'ffvnodoti n^oschatus). There 
are at least four species of Kangaroos (lc., of the large species of Macropu:^) 
inhabiting chiefly the more central parts of the various States, and two of 
them also occurring in small numbers in the arid Central Australia. The 
commonest is the Giant Kangaroo {Macropus gigas) wliich does not extend 
to Central Australia, but is found all over the rest of the Continent, except 
the far north, a variety of the species, now very rare, occurring also in 
Tasmania. 

The Wombats {Pliascoloniyidce). thick-set in body, short in legs, practi- 
cally tailless, and clumsy in movement, contrast strongly with the agile and 
graceful Kangaroos and Wallabies. Their front teeth are very rodent-like, 
and they have been not inaptly described as resembling Beavers in general 
appearance without the well-developed tails of the latter animals. The 
shoit and very stout limbs are provided with powerful claws, which enable 
the animal to excavate large burrows in which it usually lies hidden during 
the day-time. It employs its burrowing powers also in procuring the roots 
of ferns and other plants which form the staple of its food. The most widelv 
distrilaited species is Pltascoloinys mitcltelli, which is found in Xew South 
Wales, Victoria, and South Australia. A second species (P. iirsimis) 
confliied to Tasmania and the islands of Basb Strait, while a third (P. laPJrons) 
occurs iu South Australia. 

The family Plu danger idee includes, in addition to the Phalangers, almost 
universally known as Opossums ” in Australia, the Koala or Native Bear. 
Of the latter there is only a single species (Phascolarctus cinereus) which is 
common all over Eastern Australia. It is almost as completely arboreal 
in its habits as the Sloth, which it resembles also in its slow and deliberate 
movements. Both hand and foot are prehensile, and the digits are provided 
with strong curved claws ; the tail is vestigial. The food of the Koala is 
composed almobt exclusively of leaves of Eucalypti. During the day it 
usually rests asleep in a forked branch. 

The Phalangers are slighter in the body than the Koahi, and have similar 
prehensile limits. ])ut aie provided with a long tail which is usually imeliensile. 
The commonest species is Trichosarus rtdj,eciila, vhich found over all 
Austr<ilia with the exception of the Cape York District. The common Tas- 
manian Opossum is a somewhat larger variety of the same .species with darker 
and thicker fur. A second species— tiie Short-eared Opossum— P, ca/nnns 
—is not so widely distributed, i.eing hamd in Southern Queensland, New 
South Wales. ])arts of Victoria, Tasmania, and tlie islands of Bass Straits. 

Tlie Ring-tailed Opossums {P^.rudochirn,} are similar to the Opossums 
but smallma The Flying Opo>.um. (” Flying Squirrels") differ from tlir 
Opossum, in the po^sesbiom like tlie tnm Flving S.piiriels, of a foldofskin 
extmiding on each side of the body fo,ni i-me limb to liind limb, and formin- 
a paraOiute enabling the anirna! to glide through the air from one branch 
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of a tree to another. Of these the largest is the Greater Flying Opossum 
(Petaiiroide.^ vohns), which occurs throughout Eastern Australia. The 
smallest is the Pigmy Flying Opossum [Acrobate^^ ptigraren^), of about the 
size of a mouse. 

Also mouse-like in size and general appearance is the Long-snouted 
Pouched Mouse [Tarsipes w.^tnitas) which is peculiar among the Marsupials 
in feeding with the aid of its long tongue on the honey of flowers as well as 
on insects. Tarslpes has only been found in AVestern Australia. 

One of the rarest and most interesting of the Australian Foljprotodonts 
is the little Banded Ant-eater {Myrmecobius fasdatu^) of South and AVestern 
Australia. Of the size of a large Rat, the Banded Ant-eater has a slender 
squirrel-like body, a pointed snout with a long narrow tongue, well-developed 
claws on the five digits of the fore foot and the four of the hind foot, and a 
long bushy tail. The coarse, reddish fur of the upper surface is crossed by 
eight or nine light transverse bands. The teeth are remarkable on account 
both of their great number — 52 altogether, a larger number than in any 
other living land Alammal— and of the close resemblance between them and the 
teeth of certain of the oldest known fossil Alammals. the remains of which have 
been found in European Jurassic beds. Though a Marsupial in all other 
essential respects, Myrmecobius is devoid of the characteristic pouch or 
marsupium which occurs in all the rest of the Australian members of the 
order. 

Of the family DasyuridcB the Native Cats (genus Busy urns) comprise 
five species of carnivorous, marten-like, partly terrestrial, partly arboreal 
Marsupials, the largest of which, the Tiger-cat (Dasyuras maculatus) is 
about 3i feet in total length. They have ail brownish or yellowish-grey fur 
with white spots. The most widely-distributed of the Native Cats is 
Dasyurus viverrinns, which occurs in New South Wales, Victoria, South 
Australia, and Tasmania. A number of smaller, rat-like or mouse-like 
forms are also comprised in the family. 

To the same family are also referred the Tasmanian Devil and the Thyla- 
cine. The Tasmania Devil {Sarcophiius ursiniis), now confined to Tasmania, 
but formerly — probably at a period when Tasmania was a peninsula — -living 
also in continental Australia, is a fierce little animal which in general appear- 
ance, with its tliick snout and thick-set body, has been compared to a small 
Bear. The limbs are like those of the Native Cats, but stronger, with five 
clawed digits in the fore and four in the hind foot. The fur is black, with 
sundry patches of wiiite. 

The Thylaciue or Tasmanian Wolf {ThyJacinus cynocephahis). like Sarco- 
phihiii. IS now confined to Tasmania, though formerly occurring on the 
mainland. Thyhicinus is a large dog-like carnivorous Marsupial of a grey 
colour, with a number of transverse blackish stripes on the hinder part of 
the body. It is said to find its nearest relatives in certain fossil forms {Pro- 
thtflacinus and others), in the Santa Cruz beds of Patagonia. Both the Devil 
<ui<l the Wolf have been driven back to the very wildest and roughest parts 
of Tasmania, and are becoming very scarce. 

The Bamhcoot family [PeraniA Ld<T) are Polyprotodonts which resemble 
the Diprotodonts in having the setmiid and third toes of the luiid foot syn- 
dactylous, i.e., united together by a web of skin. They are rabbit-like. 
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burrowing, omnivorous, with two or three ot the niablle digits of the fore 
foot lung and clawed, the others rudiment...y : with the first toe (hallux} 
of the hind foot absent or ludimentary. rlie >econd and third ^lender and 
united, tlie fourth the larged, with a large claw, and the fifth smaller ; the 
tail narrow and son ' times bare like that of a Rat. sometimes scantily haired, 
sometimes provided with a brusli of long hairs. 

The common Bandicoots belong to the genus Permaele^. of which there 
are six species, the most widely di^tiibuted being P. ohesiihf. occurring all over 
Australia south of the Tropics and in Tasmania. Bandicoots are extremelv 
common in some parts of the country, even in the neighbourhood of large 
towns. They are not frei^uently seen, as they hide a wav during the dav : 
but traces of their presence in localities where they abound are usuallv to 1 e 
observed in the shape of the numerous shallow burrows which thev excavate 
in :>earch of the roots and the earthwoims and grubs which cunstitute their 
chief food. 

The Rabbit Bandicoot [Perarjale lar/otis) occurs in South and AVe^tern 
Australia and in the Centre. The name is derived from the long ears, which 
are not unlike those of a rabbit or a hare. Still rarer is the Pig-footed Bandi- 
coot (Ch^ casUmotis), also with prominent ears and with verv slender 

feet ; it is confined to the far-inland parts of the continent. 

Of ail the Polyprotodonts the most remarkably modified is the little 
Marsupial Mole (yotoryctes typhlop.^) of Central Australia. The head and 
trunk together are about G incTies long, the head passing into the trunk 
without definite neck : the trunk is flattenerk the surface covered with a soft 
.silky fur. The snout is protected above by a hard hornv shield, and the 
tail, which is short, is enclosed in a hardened integument marked with a 
number of rings. The eyes are quite vestigial and fimctionless : the ear has 
no pinna. The limbs are short and powerful, with five digits in each, all 
provided with claws, those of the third and fourth digits of the fore foot 
being enormously developed. Notoryctes does not seem to form per- 
manent burrows, but moves along under the surface through loose sand 
with marvellous speed. Its food consists mainly of ants captured under- 
ground. 

The only ^Marsupials now living outside the Australian region are the 
Marsupials of America ; and these belong, with onlv one exception, to a 
family of Polyprotodonts, the DidelphyuUr, nr Opossams, which are not 
represented in Australia either in the living or the fossil condition The one 
exception is a small rat-like animal — Cccnolestes — found in Bolivia and 
Ecuador. Tliis has some claims to be regarded as a Diprotodont of the same 
type as the Diprotodonts of Australia : but the resemhlanees may perhaps 
be ascribable rather to convergent evolution than to near relationship. The 
upper teeth of C^rhole^tes are Polyprotodont, while the lower are Diprotodont, 
and the skull does not show special Diprotodont features. There is no 
syndactylism. 

The r'i-et;iceou=i nwmmalian remains kiiowti as Trirnnodonts and Tn- 
tulH-n ulut.’s may have lieen Mai^upial^ ; hnt tl,,-. fvid.'n.-e fur surli a con- 
clusion 1- nor complete, and. in aiiv . asp, it i, imposMlile to connect th.'in 
definitely with any of the liviiiL' iVIaiNiipial families, The ,uilv fainilv of re.-ent 
Marsupial, whieh has a history traceahle with anv decree of certaintv back 
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to the Me.sozuic penutl the Dtdei pJitfkhe of Anienca. Keinains of Marsupials 
])clongiug to this family, or of forms regarded on good evidence as having 
]>een its preeur'^ors, occur in Cretaceous beds in Xoith America. In the Ter- 
tiarv of Europe and of North America the DidelpInficltF v;ei-e represented 
bv niaiiv species scarcely, if at alh to be di:?tinguislied from the living genus 
Didelphys. The European Dulelptlnjida ranged from the Eocene through 
the Oligocene to the beginning of the Miocene, where they completely dis- 
appeared. In North America they became extinct in the Oligocene— those 
living in that country at the present day being evident Jy comparatively 
recent immigrants from the >!outh. 

In South America the Didelphyid stock appears to have been abundantly 
represented bv small forms {Microhiotlterid^i) in the IMiocene of the Santa 
Cruz beds of Patagonia ; but is probably to be traced mucli further back, 
to the Upper Cretaceous or lowest Eocene, on the evidence of a single fossil 
(Froteodidelph ys) . 

In the Santa Crnz heels, in addition to a number of forms of small Mar- 
supials (Epm)odliida\ Ahderitida . Ca tiolestidcE), more or less nearly allied 
to the living Canoleste^, is a family of Polyprotodonts (Sparnssodontidce , 
including Proth pi acinus), which seem to find their nearest allies in the living 
Tasmanian Tinlacine. 

In Pleistocene times Australia was populated with Marsupials, many of 
which belonged to genera that still survive, others to extinct genera referable 
to existing families. Many of both types were of gigantic size, the largest of 
the extinct genera being Diprotodon. S otoOieria}tu and Tltylacoleo. Dipro- 
todon, the largest Marsupial known, was intermediate in its structure between 
tlie Phalangers and Kangaroos. All these Pleistocene forms were definitelv 
Diprotodont or dehnitely Poiyprotodont. Wpnyardia, from an older horizon, 
seems to have resembled the South American CVnnolestoids in combining 
Diprotodont and Poiyprotodont features. 

South America and Australia have thus ]>een, so far as known, the sole 
centres of ^larsupial evolution since the primitive Didelphyid stock became 
extinct in Europe and North America. And it seems to be clearly established, 
in view of the relationships between the Marsupial fauna, living and extinct, 
of South America and that of Australia, that at some period antecedent 
to the Pliocene, Australia and South America were in much closer connection 
than they are at the present dav. If we leave the case of TliylaciHUS and the 
S])arassodonts out of account as at prescjit undetermined, the main body 
of the evidence seems to point not to anv direct derivation of the one fauna 
trom tlie other, but rather to their origination in a common centre, the 
spreading out from this, east and west, of tlie two sets of primitive forms 
destined to give rise respectively to the American and to Australian Marsupial 
fauna, the eventual complete geogi a pineal separation of the two with the 
disappearance of the centre of oiigin. tlieir aiiival in Soutli America and 
Australia respectively, and their further evolution there since Pliocene times. 
Whether the primitive forms reached the original, now long submerged, 
centie of dispersal tlirougli Soutli Aineiii'a or tlirougli Australia remains an 
o])en question. The alisence of Maisupials and ]\farsupial remains in Asia, 
and the absence of any trace of Didelphyoid forms in Australian deposits 
would seem to point ratlier to the former conclusion. 
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(c) N on = Marsupial Mammals. 

Tlie Dingo or Native Dog (Cams dingo) is one of the few indigenous 
Mammals of Australia that are not Marsupials. The Dingo is a wild dog of 
about the size of a collie, which ranges all over continental Australia in the 
less frequented district.^, and, huutitig singly, or in twos and threes, or small 
bands of five or six, works much devastation among the flocks and herds 
and m the poultry runs. The Dingo is frequently reared from puppyhood 
by the aborigines, but never becomes really tamed or fully domesticated, 
and, though clever in finding and tracking game of all kinds, is not of much 
direct use to its masters. 

Remains of the Dingo have been found mixed with the bones of extinct 
Marsupials — Biprotodon. Nototherium, and ThijJacoleo — 'So that it is an ancient 
inhabitant of the country — much more ancient than Man, so far as existing 
evidence shows. 

It is a remarkable fact that the Dingo does not occur in Tasmania, and 
never seems to have reached that country, since no remains of it have been 
found there, though it fiourished on the mainland perhaps even at the time 
when Tasmania was not an island, but a peninsula. The survival of the 
Thvlacine and Sarcophilus in Tasmania is doubtless due to this circumstance, 
since on the mainland tliese carnivorous ^larsupials became extinct in 
Pleistocene times. 

Other non-marsupial Mammals are a number of species of Rats and Mice 
(genus Mas of the order liodentia) and other rat-hke Rodents. The largest 
of these is a Water-rat (Ilijdrwnys clirysognster), which reaches a length of 
some 20 inches. \^erv curious in their adoption of an attitude and mode 
of progression similar to those of the Kangaroos and Wallabies are the so- 
called Jerboa ” Rats. The genus to which these belong (Conilunis) is 
peculiar to Australia, though other Rodent genera — the original Jer- 
— presenting a parallel modification, are distributed in Asia and 
Africa. 

Australia also contains a considerable number of Bats of various kinds 
(order Chiroptera). The largest of these are the widely-<lLstrihuted Fruit- 
eating Bats or Flying Foxes (Pteropodi^'-e), a family which also occurs in 
Africa and Southern Asia, ys well as in Fiji and Samoa. These large Bats, 
(popularly known as Flying Foxes ” on account of their Fox-like heads and 
reddish fur), with a spread of wings of about 3 to 5 feet, are capable of switt 
and prolonged flight, and travel long distances from tlieir diurnal haunts 
in remote gorges in the mountains to their feeding grounds in districts where 
fruit is to be obtained. During the day they rc'.t sU'^pimdcd by their claws 
from branches of trees with the head dowuwaids, ( ongregating together 
in camps ’’ or rookeries sometimt*s ( oiir<uuiiig thousands ot individuals. 
At dusk they fly abroad in search of food, and often work great havoc in 
orciiards. 

Ot the Insectivorous Bats some uvcnty-iive s[^ecies are represented in 
Australia, a few fjeing foniis ot wide dNn'ibutiiui, while tlie rest are coufined to 
Austr.ilia. and in many case^ i(» paitiMilai p.irt> ot the Commonwealth. 
One genus. Wn nOinjOens, repie^cutHii oy ,, '^uigln sptMUe^, seems to In* 
confined to North and Noith-u>>t Au^ruha. 
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3. Birds. 

The Bird fauna of Australia is exceedingly rich both in regard to the 
total number of species (about 800), the high proportion of endemic forms, 
and the number of interesting and peculiar groups. Here Alfred Russell 
Wallace may be quoted. He writes (Geographical Distribution of Animals, 
voL I., p. 391), ‘‘ The typical Australian region is almost as well defined bv 
its birds as by its mammalia ; but in this case the deficiencies are less con- 
spicuous, while the peciilkr and characteristic families are numerous and 
important. The most marked deficiency as regards widespread families, 
is the total absence of Fringillidae (True Finches), Picidfe (Woodpeckers), 
Vulturidm (Vultures), and Phasianidos* (Pheasants), and among prevalent 
Oriental groups, Pycnonotidse (Bulbuls), Phyllornithidae (Green Bulbuls), 
and Megalie midae (Barbets), are families whose absence is significant.’’ 

No fewer than five families of birds are to all intents and purposes con- 
fined to the Australian region ; and a number of others, though not so 
restricted, are so specially developed in it as to constitute striking features 
of the fauna. Of the families practically restricted to the region two of the 
most interesting are those of the Cassowaries (Gasuariidce) and Emus 
(DroyyicBuhje), The Australian Cassowary (Casuarius australis) is confined 
to Northern Queensland, while the Emu (Dro'moeus novcB holla) tdice) is of 
wide distribution in continental Australia, but the Tasmanian form (D. 
dipyneyiensis) became extinct about half-a-century ago. Another species 
of Emu (D. par V ulus) lived on Kangaroo Island, ofi St. Vincent’s Gulf, and 
the bones of yet another (D. miyior) have been found on King Island in 
Bass Strait. Emus have been driven back by settlement and cultivation, 
and have become extirpated in many districts in which they were once 
abundant. But they are still numerous enough in the plains and open 
forest country in many parts of the continent, though in order to see them 
in any abundance it is necessary to travel far back from the more populous 
centres. 

This characteristic bird is almost too well known to require description. 
Though larger than the Cassowary, it is much smaller than the African 
Ostrich, the full-grown bird reaching a height of about 5 feet. The Emu and 
the Cassowary both differ from the Ostrich in the possession of three toes 
instead of only two, and in the absence of the characteristic large plumes 
on the wings and tail, all the contour-feathers being long, narrow, and forked. 
The Emus do not possess the prominent helmet-like excrescence present on 
the head of the Cassowary, and also are devoid of the wattles and brightlv- 
coioured naked spaces on the neck. Emus go in pairs except after the breeding 
season, when a number may congregate together. They feed largely on 
grasses and herbage, and on root'^ and fruits. In spring the eggs are laid 
to the number of as many as forty in a hollow made in the ground or in a 
loosely-constructed ne^it. The dark-green eggs are familiar objects in the 
shops of dealers in curiosities. 

Another peculiar family of birds almost confined to the Australian region 
is tliat of the Mound Birds or Megapodes (}[iy;tpodiid<-€}. These are birds 
not unlike the domestic turkey in size ami mniend appearance, with verv 

* Tht* Phasianidce, as the umily is now detiaed, are, however, represented by certain Quads (Coburn i < 
and others). 
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.strong and large feet. Unlike other birds, the Megapodes do not .Mt on their 
eggs 111 order to maintain the temperature necessary for incubation ; but 
scrape together masses of earth or sand niingied with decaving veiretable 
matter, deposit the eggs as they are laid in depressions excavated in this 
mass, cover them over and leave them to be hatched bv the agencv of the 
heat generated by the decomposition of the organic matter. The young 
birds, as soon as they are hatched, are able to scramble out of the mound and 
.shift for them.selves. The Brush-Turkey (Cathetunis lathami) and the Mallee 
Hen [Lipoa ocellata) represent this family, the former in the east and north- 
east, the latter in the south and west of the continent. Another .-pecies, 
the Scrub Fowl (Megapodius tnmvhis). occuin in Northern Queensland, 
but is found also distributed tlirough New Guinea and a part of the Halav 
Archipelago. Anotlier [Cathetymis pxrpureicollis) occuis in the Cape York 
Peninsula. The family is not repiesented in Tasmania. Though characteris- 
tic of Australia, the Hound-Birds are not confined to it. extending to the east 
as far as Samoa, to the west as far as the Nicobar Islands, and to the north 
as far as the Philippines and Ladrones. The nearest known relatives of the 
Megapode.s— stiucturally closely allied to them— are the Curassows (Cracidcp) 
of Central and ^South America. 

The Pigeon famil\ [C oliiuihida), though not numerous when compared 
with their representatives in certain other regions, yet form an important 
element of the bird-fauna. Con.spicuous among them for brightness and 
beauty of colouration, in which they almost rival the Parrot tribe, are the 
Fruit Pigeons (Ptilop^is), mostly denizens of the tropical districts of the 


north. Other typical forms are the Top-knot Pigeon [Lop] tohi tuns ant- 
arcticns)^ the little Doves of the genus (reopelia. the Bronze-wings (Phap.^ 
chalcopfrra and P. eleg(nt!<) and the Wonga (Le^icosarcia picata). 

The gi’eat development of the Parrot group constitutes one of the most 
striking and eharaeteristic features of the Australian avi-fauna. Three 
families (or sub-families) are peculiar to the Australian region, and are for 
the most part confined to Australia itself. Conspicuous among the.se is the 
family of the Cockatoos [Cncatnida;), which occurs outside Australia oniv 
in the Philippine and Sulu Islands. Of these, the White Cockatoo (Cacatua 
galerita), with yellow crest and ear-coverts, is found practicallv all over 
Australia and Tasmania, but does not penetrate to the far interior of the 
continent, Leadbeater’s, or the Pink Cockatoo (C. Jeadbeateri), which has a 
red crest bamhal with yellow and with a white tip, and has a fiiuh of lose 
colour over the head and breast, is confined to far inland districts of the 
continent. The widely distributed Galah or Pvose-breasted Cockatoo (C 
roselcapdfa) is rose-coloured below and grey above. 

SHv.'ral .-pecies of the oeiuis Cnhfj,torhji,c}tu^. of varying divtrihutioii, are 
populaily known a< Black Cockatoo, on account of the pivvailino blackness 
..f tlieir phuuaop. Of tln-e. the enmumnet are 0, with'a red band 

acio,, the tail, and C . f'u,ercu~<. with a yelhnv band in the siine phice and a 
vellow tuft on the ear>. 


Ihe larger of the Cockatoo tnbo is the Creat Black Cockatoo (Microah^.n. 
nyroe-rv) winch extend, from Xorthem Cueen.,lan,l to New Guinea and the 
Vru yi.uak the un.tonu greyidi-black of . ho.e eolounno ia onlv lehevo.l 
by the ,ed and yellow of naked pateho. on the cheeks. The smallest the 
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Cockatoo Parakeet {Calopsittacns novce hollandice), whicli is of a dark-grey 
with a grey and yellow crest, occurs over Australia generally, but is rare in 
the coastal districts. A little larger is the Gang-gang (CriJlocepJialon galeatum). 
a grey bird with a thick crest, which is scarlet in the male, grey in the female. 

The Brush-tongued Lories {T richoglomdce) are a second peculiar family 
of Australian Parrots extending to New Guinea, Celebes, Timor, and the 
New Hebrides. Of these, the best known is the gorgeously-coloured Blue- 
bellied Lorikeet {Trklioglo6SUS hollcmdicE). which is of common occur- 

rence in Eastern Australia and Tasmania, where it is often to be seen Hying 
about in Hocks and feeding on the honey of the Howers of the Eucalypts 
and of other trees and shrubs, and on various seeds. The prevailing colours 
of this brilliantly-coloured bird are blue and red, with the head and the centre 
of the under surface green and with a yellow band round the neck. 

Belonging to a more widely distributed family is the “ Budgeraga *' 
{Melopsittacus andnhd^i^), very familiar as a cage bird, little larger than a 
Sparrow, with green and yellow feathers bearing black markings, a yellow 
head, with three Vjlack spots and a band of blue on the cheek and a streak 
of blue in the middle of the tail. The King Parrot {Aprosmictus cymiopggins), 
which ranges over Queensland, New South Wales, and Victoria, is a large 
handsome Parrot with the head, neck, and under-surface brilliant scarlet, 
and the back and wings gi’een. 

Probablv the commonest of the Australian Parrots, as well as among 
the most beautiful in colouration, are certain species of the genus Phitg- 
cercns and its allies, commonly known as Parrakeets. Conspicuous among 
these are tlie Rosella {PJatgceroifi exi}iiiHs) and Pennant's Parakeet (P. 
elegatts). 

The Lyre-birds {Menurid<r) are restiicted to the Australian continent. 
The Superb Lyre-bird {Mennra snperha), of New South Wales and Southern 
Queensland, and J/. VictorifT of Eastern Victoria and ^oiith-eastern Xew 
South Wales have in the adult niah‘ the ornamental lyre-like tail to which these 
birds owe their popular name. Thev are large birds of about the size of a 
pheasant, whhHi, though well able to Hv, live largelv on the giound. They are 
exceedingly shy and dilHcult to approach, running away rapidly when ap- 
proached, but if greatlv startled, as bv the ])ark of a dog, they will spring 
up into a low branch of a tree. The Lvre-bir<ls are wonderful mimics, 
imitating very cleverlv the cries of other birds, as well as any other sounds 
that come within their hearing. 

The Honey-eaters {Mehphigid(T) are, perhaps, on the whole, the most 
interesting of all the peculiar families of Australian birds on account of their 
great abundance, their grace of form and movement, and the variety of their 
notes and cries. The MeJiphagidtE are represented as far north as Bali, 
and as far south as Xew Zealand, but they have their head-([uarters in Aus- 
tralia, where they find abundance of food in the honey-producing ’niossoms 
of the Hyrtacecuis trees (such as Eucalypts and Ti-trees). the }>revalence of 
which is so characteristic of the vegetation. The food of the Honey-eaters 
does not, however, consist exclusively of honey ; the small insects that 
frequently abound about the Howers are also devoured, and are often found 
to constitute a large proportion of the bulk of the contents of the crop, and 
in many cases vaiious fruits also contribute to the bird's diet. The largest 
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members of the family, such as the Friar-bird {Philemon connculatus), with 
its bare leathery -skinned head, and the G-ill-bird (Acanthochrera carunculafa), 
with its pair of appendages ('* wattles or gills at the sides of the head, 
are of about the size of a thrush ; the smallest, such as the scarlet and black 
Blood-stained Honey-eater (Myzo)nela srufguinolenta) and the Spine-bill 
{Acanthorhyyiclais tenmrodri>'i) are no larger than the largest humming-birds, 
which they resemble in their habit of insertiiiii; the long slender bill into the 
tube of a tiower while hovering in the air. 

The Scrub-birds {Atrichoryiithidce) are also a family of birds peculiar to 
Australia, remarkable, like the Lyre-birds, for their power of mimicking the 
notes of other birds. 

The Birds of Paradise (Paradiseidre) are represented by their most 
characteristic and beautiful forms in Xew Luinea and the Aru Islands. In 
Australia they have for their representatives the Rifle-birds, for the most 
part restricted to Northern Queensland, and the Bower-birds. Regent -birds, 
Satin -birds, and Cat-birds. All of these except the Ride-birds have the 
curious habit of constructing bowers ’’ or play-grounds, which they orna- 
ment in various ways with feathers, bones, shells, berries, lichens, and mosses. 
Structurally the Bower-birds are most nearly related to the sombre-plumaged 
Crows ; but the male attire of all of them, though much less gorgeous than 
that of the true Birds of Paradise, shows some tendency to brilliancy. This 
in the Bower-bird (Chlamydodent nuclialis) is limited to a band of lilac 
on the neck relieving the quiet brown and grey of the rest of the surface. 
The male Satin-bird {Ptilorhynchus viohceiis) has a uniform coat of glistening 
purplish-black. The Regent-bird {Sericidus yneliyius) has its black plumage 
ornamented with bright orange on the head, neck, and wings. The Cat- 
bird (Aeluredns viridis) is bright green diversitied by white markings, with 
a dash of blue on the back. 

Of families (or sub-families) of birds not strictly confined to Australia, 
though forming important characteristic constituents of its fauna, mention 
should be made of the Thick-heads {Pachycejyhalidce), the Caterpillar-shrikes 
(Campephagida)^ the AVood-swallows (Artnynidre), and the Weaver-finches 
(Ploreida). The Thick-heads, which aie Polynesian as well as Australian 
(also Tenasserim and the Sunda Islands), are active Shrike-like birds which 
teed chiehy on inserts. Various species of Pachycephaki are verv common 
birds over nearly all Australia, and are distinguished by the black band 
round tlie neck and the yellow or red breast. Fidcnnofhy.'i jt'ontnfHS, the 
Cre.sted Shrike, of the same family, wliich has also a black neck-band with a 
yellow breast, has a ciest or tuft of feathers on the hhu k head. 

In connexion with the Shrikes mention must l^e made of two members 
of that group which are among tlie commonest and most ('otispiciioiis l>irds 
in all parts of Aimtralia. These are the ^o-calhMl ” i\Ligpir‘S {Gytnitorhina) 
and *’ Hne['io Larks” ((jr<dliiiit). Of tlie MaLqu<-*s tlaan are five species, of 
wide h the most widely distributed is the BLn k-i)acked ]\[agpie {G. tdjicen), 
Protcited by >aw on account of the good woi k tlaw do in the destriietion 
of gi libs and caterpillars, wLhdi, v ith small lizanls, ferm their principal food— 
thoimdi Iw no means immaculate icuanb fruit and cereal ciops— these 
handsome birds, witli tlieir stiiking })l<ick-and-white plumage, are very 
abundant even in the mo^t dusely-settled parts. Tiieir naturaf song is very 
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musical, clear, and flute-like ; they are excellent mimics, and when tamed 
they can easily be taught to whistle a bar or two of a simple air. 

The Magpie Lark {GraUina picata), distributed all over Australia, except 
in the most arid parts, is a mucli smaller bird than the Magpie, which it 
resembles in its black-and-white plumage. It utters a monotonous sharp 
cry in two loutish notes, from the sound of which it is in many districts 
known as the Pee- wee.’’ 

Another family of Shrike-like birds specially developed in Australia is 
that of the CampepJiagidce (Cuckoo Shrikes or Caterpillar Shrikes). The 
various species of the genus Graucalus belonging to this family are very 
common biids in the bush in most parts of Australia. They are recognisable 
as large birds with broad bills, with the plumage of french grey, marked 
about the head and throat with black, and with variously distributed white 
patches. 

The family of the AVood-swallows (Artamidce) are not by any means 
confined to Australia, having representatives both in India and in West 
Africa. The genus Artcnnus comprises half-a-dozen species, of which the 
most widely distributed is the common Wood-swallow {A, tenebrosus or 
.^ordidus)^ birds of sombre colouration, not unlike true Swallows— from 
which they differ widely in essentials — in general appearance and mode of 
flight, but with the bill long and curved instead of short and wide, and with 
the wings less elongated. 

Mention may here be made of the Shrike-Eobins or Yellow-breasted 
Robins of the genus Eopsaltria, which is peculiar to Australia, New Guinea, 
the Aril Islands, and New Caledonia. E. australis, a very tame bird, frequently 
seen in town gardens, is very common in Xew South Wales and Victoria, 
and allied species take its place in other parts. The Yellow-breasted Robins 
are usually classed with the Fly-catchers (Muscicapidce). 

Also familiarly known as “ Robins ” are a number of other small birds, 
notablv the various species of Petraca, a genus which is mainly Australian 
in its distribution, though occurring also in New Zealand, the New Hebrides. 
Fiji, and Samoa. Most of the common species of Petrceca liave bright 
scarlet breasts. F. goode)tovii has also a patch of scarlet on the top of the 
head. 

The '' Wrens ” or Warblers of tlie genus Mahirns (classed, like the 
Yellow-breasted Robins, with the Flycatchers, and confined to Australia 
and Yew Guinea) are very attractive, tame little birds, common in gardens — 
the adult males with brilliant plumage of blue and black, or red and 
black. 

Though true Finches (Fringillidcc) are entirely wanting in Australia, 
there are great numbers of the nearly related family of the Weaver Finches 
(Ploceidcr), which are numerous also in Africa, Southern Asia, the Malay 
Archipelago, and the islands of the West Pacific. i\[any of the<e little bircL 
are strikingly and brilliantly coloured, and. being e<i<ily captur<'d. they are 
extensively kept as cage-birds. 01 the eleven genera represented seven are 
confined to Australia. 

The Kingfisher family (AlcedinidcB). though abundant all over the world, 
have their head-quarters in Australia. Those gigantic members of the group, 
the Kookaburras ” or '' Laughing Jackasses ” {Dacelo gigas and other 
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species), range all over Australia, except over the more arid parts of the 
interior, where there is little bird-life of any kind. Outside Australia they 
occur onlv in Southern New (.Tuinea. The comm on Kookabu'Ta (D/ceO 
ijigas) extends over Queensland, Xew South Wales, Victoria, and Ssmth 
Australia. It is one of the largest of the Kingfisher tribe, witli a total length 
of about 17 inches. A second species, I) irpJo le'ichiK occurs in Queensland 
and in the Northern Territorv : while a third. D. cercin/i. inhabits Western 
Australia, the Northern Territory, and the northern parts of Queensland. 
Kookaburras are not frequenters of streams like typical Kingfishers, and do 
not feed on fish. They are to be found in all parts of the bush — nio.e especi- 
allv in the prevailing open forest count ly -and their food consists of lizards 
and snakes, small mimm-als and birds, and large insects, ^uch as cicadas 
and locusts. Their most remarkable peculiarity is their extraordinarv 
laughing cry, usually uttered in a duet or chorus, especially frequent 
.ind noisy at sunrise and sunset. Hilf-a-dozen Kingfishers of smaller dze 
also onmr. Tlie commonest of the-^^^, theSaerel Kinghsher {Halcgon sufWbis) 
is to be found all over Australia, and extends to New (ruinea, Sumatra, and 
the New Hebrides. Like the Kookaburras, it is by no means confined 
to the neighbourhood of water, and it does not dive into water after fish, 
but feeds on in.sects and crustaceans, small lizards, and snakes. Some of the 
other species are typical Kingfishers in appearance and habits, and are 
seldom to be seen except along the course of streams. 

The Australian Birds of Prey, though numerous, present few characteristic 
features. The Australian Harriers. (loshawks, Sparrow Hawks, Eagles. 
Sea E<igles, Kite^, Falcons, Kestrels, (_)sprey^, and OwK are not, save in small 
particulars, difierent from the corre.'sponding birds of other regions, and 
belong to the same or to nearly related geueiM. Vultures are not represented. 
The largest Australian Bird i>f Prey is the Wedge-tailed Eagle, or “ Eagle- 
liawk " (AqmJn oi U/oatas aiiJax), which is rating* larger than the European 
Holden Pkigle. This is }>y no means a rare ])ird ; m fact, its numbers some- 
times render it so formidable to the young lambs in pastoral districts that 
poisoning is lesoited to, and large numbers aie destroved. <Jn the other hand, 
the Wedgi'-r.iiled Eagle doc'^ a good work in destroving iiiaiiv rabbits. 
Lnlike tlie Holdou Eagle tlie Wedge-tailed E*igle is bv no means averse to 
ic*e(ling mi dead animals which are in a well-advanced stage of putriditv. 

4. Reptiles. 

Of the Reptiles Australia possesses hut a poor fauna so far as the Tor- 
toLes (tV/chooh) and L'locodiics {Crocodihn) are ('oneerned, while the Lizards 
{Lnr( ttthn) and Snakes [Ojdn'dia) are uiueli more numerous. The Tortoises 
all belong to a family, the ( d>pl qt! nhp , oc'ciii iing *‘Utovhei*e oidv in South 
Ameiiea. The genus ChAoiVum (‘oiupinf*. three ^pt>( les m Australia and one 
in New Guinea Of the Austi'alian >p»*cies G. Jo,*q!njJ ] the Lom^-necked 
Tortoise, inhabits the fredi w<itt‘rs of jll the southern part of continental 
Australia. 

There aie two species of Ciomdih*, both confined to the Tropics (Northern 
QuppnSan.l), Otip of tliH=p {C i,o,o.h,) which lives in e.stuun.>s and 
readily ventures out to i, widely dretrihuted Indian and Malayan 
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species, which reaches au immense size in some of the rivers of North Queens- 
land. The other (L\ join* stoni). which does not reach a sfreater length than 
6 or 7 feet, is also confined to rivers of the tropical north, hut does not go 
down into salt water. 

The Lizards of Australia are very numerous, but present few marked 
characters. Geekos and Skinks, generally distributed in other regions, are 
represented by a number of uenera and species. Of the >Skinks one charac- 
teristic form, which i^ distributed over the Australian continent, is the Shinde- 
back or Stump-tailed Lizard [TracJiysfntnis rugosus), the only species of a 
genus which does not occur outside Australia. This was one of the few 
Australian animal < noticed by Dumpier in his famous visit to Western Aus- 
tralia in 1699. Another much commoner member of the Skink familv is 
the large slugmsh smooth-scaled Blue-tonszue (Tiliqua ^'^cincoides). The 
commonest. ^malL long-tailed Lizards, with habits like those of the European 
species of Lore rtf l are also members of the Skink familv (various species of 
Lggonornfi or HinuJia). 

Allied to tlie Skink tribe is a family of snake-like Lizards, the Pggopidce, 
entirely confined to Australia and Tasmania with, perhaps, New Guinea. 
They are limbless, or practically limbless. Lizards often mistaken for Snakes, 
and found in all parts, living in holes in the ground or under stones, and coming 
out to feed usually in the evenings. The largest of these snake-like forms are 
about 2 feet long. 

One of the families of Lizards best represented in the Australian fauna 
is that of the AgfthiidcE. wliich contains a number of characteristic forms. 
One of its most remarkable members the Frill Lizard {Chlamgdosaiirns 
Kutgt), of Queensland and northern and north-western Australia. The most 
striking feature of this Lizard, which grow> to 3 feet in length, is the wide 
frill-like flap of skin on either side of the neck, which the animal erects when 
alarmed, by means of long rib-like extensions of the hyoid apparatus. The 
Frill-lizard when pursued runs in a semi-erect position on the hind limbs 
with the fore limbs clear of the ground ; but soon turns at bay, spreading 
out the frill to its full extent, and opening its mouth widely, at the same time 
emitting a peculiar hissing sound which adds to the alarming efiect of its 
attitude. 

Belonging to the same family are the various species of A)nphiholurio^ or 
Dragons.’’ a genus confined to Australia. These are small-scaled Lizards 
with extremely long narrow tail, and freqirently with crests or rows of spines 
along the back. One of the largest is the widely-distributed Jew Lizard 
(A. hfirhatfis)^ wliich reaches 21 inches in length, and owes it^ specific name to 
the possession of a fringe of spines (“ beard ”) lie hind the ears and on the 
lower jaw. A striking ally of these is the Water Dragon {Phgsignatlius 
leRuenn), wliich may be 3 feet in length, and has an elongated compressed tail, 
and a prominent crest along the neck and back. The Water Dragon is verv 
common along the banks of creeks in the whole of E.istern Australia, The 
genus occurs also in New Guinea and neighbouiing islands, in Siam, and in 
Cochin China. 

The most grotesque of all the Agamidm is Moloch horrklus of Western 
Australia, which, with its spiny head and body, has a curious superficial 
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resemblance to the misleadingly-named ’* Horned Toads ’’ of North America, 
members of a family of Lizards, the Iguanidre, not represented at all in Aus- 
tralia. 

The largest of all the Australian Lizards, and one of the best known and 
most widely distributed, is Varanus gouldi, the Lace Lizard, often termed 
Iguana ’* or GoanaA which sometimes reaches a length of 5 feet. This 
Lizard has nothing to do with the true Iguanas, which are an essentially 
American group; but belongs to the family of the Monitors (Varanidre), 
which are of very wide occurrence. It is a long-tailed, long-necked Lizard, 
blackish brown above, with yellow spots on the body and yellow rings round 
the tail, yellow below. The Lace Lizard lives much in trees, which it climbs 
in search of the eggs and nestlings of birds. It frec|uently raids fowl-runs 
for the eggs and young chicks. But it will devour any animal, living or dead, 
that comes in its way. 

Australia possesses numerous Snakes, some venomous, some non-venomous. 
Among the venomous kinds none belong to the Viper family, all being members 
of the Elapine section of the family CoJuhridrp, a group of snakes of wide 
distribution, occurring not only m Australia, but over Africa, Southern 
Asia and the islands of the Malay Arrhipelago, and Central and South 
America. One of the commonest of the^e is tlie Black Snake [FsendecJas 
'porp}iiiriacus)y which occurs all over Australia, except in the north and in 
Tasmania. The Black Snake, which may reach a lengtli of upwards of 6 feet, 
is commonly found in swampy districts or alonu the hanks of creeks and 
rivers. It is readily recognised by the red under surface. The Copper- 
headed Snake [Bcrnsoitia s^iperha) (the popular name of which is derived 
from the colour of the head in the yomm animal) chietly frequents swamps 
in Tasmania. Gippsland, and the Alps of Southern New South Wales. The 
Tiger Snake (SotecJiis scutatus), of about tlie same size as the Black Snake 
or rather smaller on the average, is also widely distributed on the mainland 
in comparatively dry country, and occurs aLo in Tasmania. This, the 
deadliest of the Australian venomous snakes, derives its popular name from 
the numerous dark bands crossing the back. The Brown Snake {Diemenin 
also very venomous, is also of widespread occurrence. It is uni- 
formly brown above in the adult condition, whitish below. The so-called 
Death Adder (Acanthopkis antarcticns) is found in sandy localities nearlv 
all over Australia, and occurs also in New Guinea. It is a small thick snake, 
rarely as much as .3 feet long, with fine mottling of brown, reddish, and 
yellow on the upper surface, with darker cross bands. The hornv spine 
at the end of the tail, which gives its name to the genus and is often supposed 
to be of the nature of a sting, is perhaps used as a fulcrum in locomotion. 

Of the iiori-venomous '^nakes the largest by far are the Variegated 
Pythons {Fgthon variegatus). commonly known as Carpet Snake and Diamond 
Snake. Of the two varieties of this -pech*.- the Carpet Snake is the larger, 
not infrequently reaching a iHngfli of 12 feet, while even larger specimens 
are occasionally met with. Its popular name is derived from the irregular 
pattern of dark markinirs on the pale-browni^h ground colour of the upper 
surface. The Diamond variety darker, almost black, with a yellow spot 
on each ^eale and diamond-^htiped groups of yellow spots at irregular intervals. 
The (. <npet Snake occurs over Australia generally, b^ut is absent in the south 
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of Victoria and in Tasmania. The Diamond Snake occurs only in parts of 
New South Wales and Queensland. The food in both cases consists of the 
smaller mammals and of birds. 

Among the other non- venomous snakes are the Fresh- water Snakes 
(Tropidoyiotns picturatiis) of Eastern Australia, and the Green Tree Snakes, of 
which there are two species — Dendrophis calligaster, of Northern Queens- 
land, and the widely distributed D. punctulatus. The harmless little 
burrowing Blind Snakes of the family Tpphhpida are numerous. The 
family is of wide distribution in tropical and semi-tropical countries. 

5. Amphibia, 

The Amphibian fauna of Australia is characterized by an abundance of 
Frogs and Toads, and by a somewhat singular absence of the tailed Newts 
and Salamanders, represented abundantly in other regions, and of the snake- 
like Csecilians {Gymiiophiona, Apoda). which occur in other warm countries. 
None of the many species of Frogs belong to the genus Rana, to which the 
common English frog belongs, with the exception of a single species found in 
the Cape York Peninsula in the extreme north of Queensland — a district 
which shows many other anomalies in its fauna due to migration from the 
north. The majority of the Australian Frogs are either Tree-frogs {Hylidce), 
or belong to a family, the CystignathidcEj which has no European represen- 
tatives, but contains many South American forms. Thirteen out of the 
sixteen genera that occur in Australia are peculiar to it. The family Engy- 
stomatidce. well represented in America, Africa, Madagascar, India, the Malay 
Archipelago, and New Guinea, has been recently recorded from the Cape 
York District. Not only are Frogs very abundant in all the habitable parts 
of Australia, but they extend also into Central Australia, a region which for 
long periods is quite rainless. Here Spencer found several species, all similar 
to those occurring in regions of higher rainfall, but showing in their habits 
and mode of life a special adaptation to the dry conditions under which they 
live for the greater part of the year. 

The frog most commonly seen in most parts of Australia is the web-footed, 
brilliantly-coloured, green and golden Bell Frog {Hijla aurea), which, though 
a tree-frog in structure, is rarely found in trees or even bushes, but lives in 
or about swamps, water-holes, and streams. Equally common in many 
parts, though not so frequently seen except at the breeding season owing to 
its nocturnal and burrowing habits, is a cystignathid frog Limnodynastes 
peronii. Another species of Hyla, the large bright-green Hyla caerulea, is 
not uncommon in many parts. The largest Australian frog of all is the 
Barred Fiver Frog {Mixophyes fasciatvs), which occurs along rivers and 
creeks in Eastern Australia. 

Perhaps the most interesting of the Amphibia are the small cystignathid 
frogs and toadlets. such as Crinia signijera, Hyperolia marmorata, and 
others, which are to be found lurking under stones in moist places or in holes 
and crannies in soil or rock. The most brilliantly-coloured of these, as of 
all the Australian Amphibia, is the little Xotaden hennetii, with its rich 
pattern of bright yellow, red. green, black, and white. 

The .spawn of Australian frogs is, in most cases, very similar to that of the 
English frog {Rana temporaria), except that in some forms it is not deposited 
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in large masses in water, but is laid in small clumps under stones or tufts 
of herbage in the neighbourhood of water. The stages of the development 
are also closely similar to the corresponding stages in Raaa tettipofana. except 
that, at least in the common species of Hyla and Li//n>ody/ia^fes. there is a 
great reduction in the system of external gilh. 

6. Fresh=\Vater Fishes. 

The *■ Burnett Salmon “ (Seoceratodns hrsteri) is, from an evolutionary 
point of view, the most interesting and important of the fresh-water Fishes 
of Australia. Extremely restricted in it'^ range, it occurs only in the Burnett 
and Marv Kivers of Queensland. But, though found living in no other part 
of the world, yeoceratodifs is represented by teeth closely similar to tho^e of 
the living form m Triassic and Jurassic beds of Europe, in the Trias of India, 
in the ‘'Karoo'’ (Upper Tria'^) of South Africa, in the '•Cretaceous” of 
Patagonia, in the Permian of Texas and in the Upper Juiassic of Colorado. 
The fossil teeth in question were known and had been given the name of 
Ceratodus long before the living fish was discovered. Ceratodns (or Xeocera- 
todus) is thus an animal of great geological antiquity, and has had in past 
times a very wide, well-nigh cosmopolitan, geographical range. 

Though not unlike an ordinary typical fish, such as a salmon, in general 
shape, Ceratodus is at once seen to present some marked peculiarities. The 
paired fins are of a peculiar leaf-like shape, and are supported by a limb- 
skeleton whieh is unlike that of any other living anirrral, and has been sup- 
posed by some cmnparative anatomists to be the most primitive known form 
of limb-support. The general surface is covered with large scales, and there 
is an operculum or gill-cover like that of an ordinary bony fish. But, though 
y eoceratodus has gills like those of fishes in general, it also has a lung and 
breathes air ; and its heart and system of blood-vessels are very specially 
modified in comparison with those of other fishes m connexion with this 
double mode of respiration. 

Often popularly confused with the Burnett Salmon (on account perhaps 
of the same native name being sometimes applied to both) is a very difierent, 
but also interesting, Queensland fish, the Barra munda ” (Scleropriges 
leichardti). The chief interest of the Barramuiida is connected with the 
peculiar distribution of the family (the Osteoglossida) to which it belongs. 
Of the four living genera of this family Scleropages extends from the rivers 
of Northern Queensland to Sumatra, Banka, and Borneo : Ampai//ia (one 
of the larjjest of fresh-water fishes) inhabits South America (Brazil, the 
Guianas) : Odeogloss^itn lias a .'similar lange : while Heterofis is African, 
inhabitimi the Niger, the Nile, tlie Senegal, and the Gambia, Since, how- 
ever, fossil repre.sentatives have been found from tlie Eocene both of the 
United States and of England, the Or-teoglo,<^.dda are not exclusively southern 
forms, but are to be regarded as forming cue of the manv groups which, 
formerly more widespread, have in recent timrs become more or less com- 
pletely restricted to the great southern land-masses. 

The little fishes commonly called " Minnows.” and. when larger, Native 
Trout” (species of Galana.^), common in nearly all fresh-water streams 
in extra-tropical Au.Araha, also belong to a family (tlie Galaxiidcc) with a 
remarkable distribution. There are only two genera — Galaxias and 
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Seochannn. Xeocht/tna is a marine fisli confined to New Zealand. Of GaJaxiaSy 
some 22 species occur in Australia. Tasmania, New Zealand, and the Auck- 
land and Cliatham Islands : seven spec ies occur in southern South America, 
Tierra del Fuetro and the Falklands : one inhahits the streams of Cape 
Colony : one (G. attenuatas) is found not only in the southern extremity 
of South America, with Tierra del Fuego and the Falkland Islands, but also 
in Tasmania, New Zealand, and the Cliatham Islands. These facts relating 
to the distrihution of the genus Galaxkts in general, and in particular the last- 
mentioned fact of the occurrence of the same species on opposite sides of the 
Pacific, have often been adduced as strong evidence in favour of the view that 
a land connexion existed between South America, Australia, and New Zealand 
at a not very remote period. But this view has had to be modified since it 
has been pointed out that, as wais stated as long ago as 1872 by Captain 
F. W. Hutton, G. attenuatas goes down to the sea to spawn, and since it has 
been found to occur in large numbers in tlie ^ea at the Falkland Islands. 
Moreover, another species, which wmuld seem to be a marine one, has been 
found at the Chatham Islands in the stomach of a Merganser. 

A fresh-water iisli very common in the riveis of Tasmania, where it is 
commonly known as the Cue umber -mullet,' and an allied species, the 
Gravling/* occuiriug spaiingly in Victoria. New South Wales, and 
Queensland, belong to another family, the HapJocltiiorndcF, forming a link 
between Australia. New" Zealand, and South America. Of the HaplochitonG 
da, wdiieh is an exclusively fresh-water family, there are only two genera — 
Haploclotov and Prototroctes, The former contains two species occurring 
in Chili, the southernmost extremity of South America. Tierra del Fuego, and 
the Falkland Islands, and a third in Tasmania. Peototroctes, including the 
Cucumber-mullet and Grayling above mentioned, has three species altogether, 
one in New Zealand, one in Queensland, New South Wales, and Victoria. 

English Brown Trout and American Eainbow Trout Lave been introduced 
into a number of the rivers, and lunm done A^ery well ; but the only indigenous 
member of the Trout family {Sahnonida) is a little fish called Smelt {Retro- 
pinna retro pinna), which is widely distributed in Australia, and occurs also 
in New Zealand. 

Among other less remarkable Australian fresh-water fishes a number of 
families are represented. Several members of tlie Herring family live habitu- 
ually in the rivers, or ascend them oceasiuiially. Such is the Fresh-water 
Herring {Potamalosa )iovce -holla ndicr), which occurs plentifully in the 
Hawkesbiiry, the Clarence, the Richmond, and other rivers of the east coast. 
Several fresh- water members of the Catfi'^h family {Sibirida) also occurs 
and are remarkable, like many allied forms, for tlie care taken of the eggs, 
The common fresh- water Catfish {Copidoglnnis taiahnius). which occurs 
throughout the far -spreading Murray River system, and is valued for food, 
belongs to a genus which extends into A^ia. lads {Anguilla reinhardtii) 
are common in all the eastern waters. Of the members of the Perch-like 
family Serranida, tlie best known is the so-called Murray Cod (Oligorus 
macquariensis), a valuable food-fish which growls to a large size, and is common 
in the Murray River system, as well as in the Clarence and Richmond. 

The only Lamprey occurring in Australian rivers is a species of Geoiria — 
a genus that is found also in New Zealand and in Chili. 
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7. MoIIusca of the Land and the Fresh Water. 

The terrestrial and fresh-water Mollusca* of Australia are numerous 
and varied. In the dense and moist forests of tropical Queensland the 
greatest development is obtained. Here the typical Australian genus Ther- 
sites presents about 50 species, most being large and showy shells, usually 
banded and globose. In the family Acavidee are included the giants of the 
fauna. Panda falconeri is an ovate shell about 3J inches long, while the 
coils of the flatter Pedinogyra cunnit^ghnmi are almost 3 inches in diameter. 
The carnivorous snails are represented by a handsome brown Phytidn. with 
fine thread-like ribs above and smooth beneath. 

Approaching Torres Strait the influence of Xew Guinea appears in Papuma, 
a genus of arboreal habits. Here. too. the operculate division asmme im- 
portance. To this belong Pupina, a glossy shell with transverse slits to the 
aperture, living among drifts of dead leaves, and Heliclua. a genus of almost 
world-wide dhtributioii. Among the hills of Central Australia occurs a 
desert fauna of modifled Xantho}nelon and Ther sites. Like environment has 
moulded these to a superficial resemblance to the snail shells in arid regions 
of Africa or America. 

Slugs are not abundant, but in Tasmania and Victoria is the small hump- 
backed Cystopelta petterdi. on the east coast Aneitea graeffei. a large cream- 
coloured slug, with a pink diamond on its back ; and in the Queensland 
tropics, the prismatic Atopos. 

Widespread over all the continent are several genera of Eiidodontidw, 
small discoidal shells with delicate radiating riblets. 

The fresh-water mollusca are less peculiar than the terrestrial. Familiar 
forms which reappear are Sphcerium, Pisidinnt. CorhicaJa. Linnuca, Planorhis. 
Ancyhis, Bythinia. Yicipara, and Melania. Widespread through everv pool 
and creek is the genus Isidora. At first this was mistaken for Physa, but 
is now found to be really related to PYotorhis despite its imbke shell. More 
than 60 species of this very variable genus have been named, but this probablv 
exaggerates the number of forms. 

About a score of river mussels are referred to Biplodon^ a southern genus 
extending to New Zealand and South America. D. novcB-Jiollandiw, from 
the coastal streams between Brisbane and Newcastle, has a peculiar ornament 
of radiating nodules. 

Tasmania has an interesting series of fiuviatile shells. In the lakes 
occur Ancylastnnn, the largest known fresh-wat(‘r limpet. Another limpet, 
(Jundlackia, whose shell develops a second chambm-. is of .sporadic occurrence. 
Some small gasteropods, Petterdiana and Littoridi na, which live in running/ 
streams, appear to be of southern origin and akin to South American types. 

In Solenaia rugatns and Physopsis jukesi. the Northern Territory pos-sesses 
two exceptionally isolated forms, the fir.^t of Asiatic, the second of au 
African genus. 

8. Crustaceans. 

The largest and most conspicuous of the fresh- water Crustacea of Aus- 
tralia are the Crayfishes. There are few streams or stationarv bodies of 
fr esh wa ter, however miall, in oxtra-tropical regions, that do not contain 

* For tht foliuMni- bn-f account of the Moiiusra I am indebted to Mr. Chaa. Hediey. ' 
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Cra}'ti5hes ; and they are found to oc'cur even in arid Central Australia 
wheiever there is a creek bed that occasionally contains running water. 
By far the most widely-distributed Crayfish in continental Australia is one, 
the Two-keeled Crayfish {Cheraps hicariaatus), which in general appearance 
is not very unlike the common European Cratiish {Astacus or Potainobius 
fluciatiUs or astucus), differing chiefiy in the character of the rostrum and the 
chelre. The Australian form, however, reaches larger dimensions, though 
in this respect there is a wide difference between specimens from different 
localities. Cheraps hicarutatas is more especially an inhabitant of dams and 
waterholes or of pools in the more sluggish streams, and excavates innumerable 
burrows in the banks, often doing serious damage in this wav to mud or clav 
embankments of storage dams and reservoirs. 

In clear-running streams the prevailing Crayfish is the common Serrated 
or Spiny Crayfish [Astaco psis serratas), with numeious varieties, some of which 
may prove to be of specific rank. In the larirer rivers, such as the Murrum- 
bidgee and the Murray, these Crayfishes reach a large size, assuming dimen- 
sions as great as those of the largest of the European Sea-lobsters ; and even 
in very small creeks specimens of great size are occasionally met with. The 
Spiny Cra}iish, like the two-keeled form, is an active burrower. and is able 
by taking refuge in deep burrows with a little water at the bottom to survive 
periods of prolonged drought. 

In Tasmania the Crayfishes are represented by two species, which are 
nearly allied to Astacop>^is serratus of the mainland. One of these (A. j rank- 
linii), which occurs in the northern rivers of the island State, is the iari^est 
Crayfish known, even exceeding in size the largest of the Spinv Cra^iishes 
of continental Australia. 

Quite peculiar to Australia is a group of Crayfishes belonging to the 
genus Eagaus, which do not ordinarily live in streams or pools, but inhabit 
during the day-time the interior of burrows excavated sometimes along the 
banks of streams, sometimes merely in swampy ground which may be at 
some distance from any running stream. These small Crustaceans, with 
their feeble powers of locomotion and their reduced abdomen, seem to have 
taken a short step in the direction of the modification undergone by the 
Hermit-crabs. 

In Western Australia three species of Crayfishes are known — ^Chceraps 
quuique-ca final us. C. tenuimanus, and C. preissii. all very distinct from those 
of Eastern Australia. 

The Australian Crayfishes all belong to a family, the Parastacidcey which 
is exclusively southern in its distribution, taking the place in the south 
occupied by the family Astacidce (or PoUunohiidce) in the north. Their 
nearest allies are thus not the English Crayfishes, but other members of the 
Parastacidce — the Crayfishes of South America {Parastacus), New Zealand 
(Paraneplirops), and Madagascar {Astacoides). 

Extremely common in creeks, at least in Eastern Australia, are minute 
transparent shriinp-like Crustaceans, which, so far as they have been 
examined, have been found to belong to a species, Xiphocaris compressay 
originally de.scrihed from Japan, and since found in Norfolk Island. 

If we leave EngceuSy the Land-crabs, and Phreatolcopsis out of account, 
the only terrestrial Crustaceans are the Wood-lice and Pill-bugs (Isopoda), 
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and the Hoppers [Antpliipoda). The latter {Talitru^ splvatiois) ol-viiv from 
near the sea-level to a high elevation on the Southern Alps. 

Land-crabs, in the strict sense of the term, are routined in Australia to 
the far north and the islands of Torres Straits. But Biver-crabs ot the ueiius 
GeofhA occur far up the Darling Eiver and it^ tributaries, and were 
forrnd bv the Horn Expedition rn waterholes along the creeks in Central 
Australia. When the creeks and rivers dry up. the Rivei-cr.ib>, like the 
Cravti'^hcs, burrow into the banks, and by bury in a themselves in moist clay 
may esrape desiccation, 

A little fresh-water Lake-erab {Hi//f>eiiO-:<o/na Iacu>^fris) occurs in Lake 
Culac, in Victoria. The same species A found in the Xrn'th Dland of Xew 
Zealand, and also in Xmfolk Island. 

An order of the hiuher Chu-tacea — the Anti^pidarea — fossil (marine) 
representatives of whi( h are known from rermian and Carboniferous strata 
in Europe and Xovth America, is confined at the present day to Tasmania 
(Ahd-'^pides and Para/)aspjiJe>) and ^ ictoria {Koomnfpft). The Anaspids are 
little Crustaceans of a Shrimp-like a]>pear'ance. which inhabit fresh-water, 
the Di^manian forms occurring only at ineh elcvatioiis (2,000 feet and 
upwards). Thouuh in many re^pect> le'^eiubling the t^hrimps and Crayfishes, 
the Anfispnhicea differ fiom them rn the complete absence of tire eephalo- 
tlicuacic sltield or eai apace, and in the series of plate-like gills attaedred to 
the le^rs. 

A family of fiesh-water the Fltreuloicida^Wd^. until leeentlv, 

regarded as peculiar to Australia, mcliidrng Tasmania, and Xew Zealand. 
Very recently a species of the type-geniis. Ph has been found m South 
Africa. Mo^t of the Australian and Tasmanian forms occur at high eleva- 
tions. One gemrs. P/n is t^u'i C'^ti lal and not apuatic. 

Of fii'sh-water Anipiipiod^ theie are ^vcyeral spr( le^ of Gdunnarffs occurring 
botli in A i( folia and Acw Suutli A\ ale-? ; two s])o(nes c)f (_']/ ilhn) t/f have been 
described fiom L<ike Hnidmarsh. \ ictoiia. and spe» les of IPjaleUa and 
Xeotnphat'gus aho oecur. 

While the higher Crustacea (Mdlaro^lniai) of Australian fresh-wmters 
contain such a number of interesting cliaracteristic forms — the Crayfishes and 
Antispidacea In particular — the lo\ver Crustacea ("ub-class Enfoniostraca of 
the older classification) arc not, so far as known, in any way spociallv remark- 
able. The giants of tiro group, the Phyllopods, Ap^(s, Lt'pnl u, ii.-s. and 
T/'topi; occur, under favorable condition^, in enormou^ numheis in the 
inland districts. The Brinc-^]lrimp ha" heen hauid both m Xcw' 

South Wales (neighhoiirhood ot Sydney) and in Vh'toiia. and a peculiar 
Australian genus, Btnuchi nelhi^ of the "<ime fatmly. is leprcscnted bv three 
species occurring in fresh or hrackisli watci in mo-t pa its id Australia. The 
Bivalved Bhyllopoda {L}f/nifidid(r) oi cur vejy ahunclantly in Australia, 
and are repieseiited by several genera, iia hiding En] ,n i)iid»(i. Lunintdojisis, 
PfU'fdimntidia, and CyzfCHu {E^^therifn. 

The niiich smaller Glndofeni or ” Watei Fleas ’’ aie represented by sfiecies 
of the cosmo]>oiitan genus D<ipht>ta, aKo liv .>pecifw of Modki, MdcrotJtrix 
LyifCeaS; and others. 

llie Australian fresh-\\ater bepepex/u and Ost/'ucodci liavc not received 
so much attention as the Phyllopnd<i. But, of the former order, species 
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of the genera Cyclops and Liaptonius have been described, and of the 
latter a number of species of Cypri-^, and also species of CcDtdona and 
Xofoclroin us. 

9. Insects. 

The Insecta of Australia are too vast an assemblage to be dealt with in 
a brief summary : but the following aie a few leading points : — 

Among the Ortho ptera the Cockroaches {BlnUtdcE) are represented bv 
both native and introduced forms. Of those which occur habitually in houses, 
the indigenous Periplai>eta anstralasice has become largely replaced by the 
American Penplaneta Uincricnna. There are a number of “wild" species, 
wingle'^s for the most part, and usually of large size, to be found most 
frequently lurking in crevices in rotten timber and under fallen logs and 
stones. Most of the<e when molested di^charue a foul-smelling secretion 
from glands at the end of the abdomen. One of the commonest is Poly- 
zosteria Ihuhata, a wingless dark-brown Cockroach with yellow lines round 
the terga. 

The Maiitidw. or ” Praying Insects." with their innocent appearance 
and preflaceous habits, foim an important element of the Australian 
insect fauna. The most conspicuous of these are species of the genera 
Archithunti'y. Orthodera. and Tatodera. some over 4 inches in length. 

The PJtasntidiC ot Leaf- and Stick- In'?ert> are piobably more numerous 
in Australia than in any other region ot the earth S surface. The protective 
mimetic features, which in many cases cause these ctiiiously modified insects 
to resemble their usual siii'roundmgs so closely as to render dillieuit detection 
by insect-eating birds or lizards, consist mainlv in the form of the bodv 
itself being in many cases narrow and elongated ^o as to resemble the appear- 
ance of a twig of the plant on which they feed, and in the presence of 
foliaceous green appendages on the limbs and body, bearing a close 
resemblance to the leaves. Some of the Australian Plaidin idee aie the largest 
of existing insects, with a length of as much as 12 inches. 

(4f the Grasshoppers and Locusts there are many genera and species, 
some winged, some wingless, some with long feelers, some with short. The 
term “ Locust ” is applied to any member of the Grasshopper family that has 
the peculiarity of occasionally increasing enormously in numbers, so as to 
give rise to great swarms which move about the country destroying the 
vegetation as they go. Several of the Australian species swarm in this way 
and assume for the time the cluiracter of “ Plague Locusts." One of these 
is the Lesser Plain Lcnuist (Chorloicetes pusUla). a comparatively small insect 
about an inch in length. Another is the Larger Plain Locust (C. terminifera). 
A third is the A ellow-winged Grasshopper {Locusta d<i}iic(i), very common 
every wiiere, which sometimes causes devastation in Queensland. 

The most remarkable-looking member of the family is the so-called 
Mountain Grasshopper [Acridopeza retiadatit). winch is very unlike a normal 
Grasshopper in appearance, with its short, rounded, blue, wliite, and red 
body, and its peculiar oval concavo-convex elytra. 

Of the Crickets [Gryllidce) there are a number of species of Field Crickets 
— sometimes occurring in swarms — and a IMole Cricket {Gryllotalpa coarciata), 
found practically all over Australia. 
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Among the Xeuroptera special mention may be made of the Ant-lions 
{Myrhieleoindce) and the Dragon-flies {Odoi^ata). The Ant-lions are numerous, 
mo^t of the described species being referred to the genus Glei>uf)fs, G. pul- 
chellus is the commonest species along the coast. The largest is G.fnndatns, 
which is found along the coast of Queensland. 

The Australian Odonata'^ are as remarkable in their way as most of the 
animal groups of the same continent. There is a rich autochthonous fauna, 
chieflv located in the south-western corner, along the ea-tern coast and ranges, 
and in Tasmania. A tropical invasion, mainly of Lihellulince. descends 
along the Queensland coast into New South Wales. The remarkable sub- 
family CordulufKe is represented in Australia by about forty species, roughly 
one-tifth of the world’s total ! Of the-p. Hemkorduha hvi and H. aUf>tralicB. 
are common nearly everywhere, and the former may possibly be taken in 
August. The peculiar species of must be .sought for later in the 

season, mostlv at high elevations. On the Blue Mountains two very archaic 
species are to be obtained, viz.. Petcdara jHj(u>teu and Austropetalia patricia. 
The larva of the former tunnels in mud. The latter is very closely allied to 
a group of Chilian species, and has no other close relatives at all. In 
August a few common Dragon-flies begin to appear, and the following may 
be met with : — At Perth. A>/-^trolestes rur/nilosus, A. aiialis. Xanthagrion 
eryth (Vtieuriou, Aucix puptie^'^i'y, and ^PlscJnuL hrecistfjla j the same species at 
Adelaide ; at Melbourne, the same except A n/DtuIosus, wdiich is replaced by 
A.cinyulatus and A, ledu : at Svdney, the same together with Argiolestes ictero- 
ynelas, Aiistrongrio)^ ctjnne, IscJumru hderosticta, Isclonim tuiruru. Aubtroledes 
psyche, Orthetrutn caledo/ticu/u,, Btplacodes hipunctata, and D, liwmatodes. 
Full-fed laiva^ of most of these species can be easily obtained during August. 

Termites, or White x\nts, as they are popularly called, abound in all parts 
of Australia, and some of them, such as the little Ter/ncs (Coptotermes) lacteus, 
do much damage to wooden structures. iMaiiy of the speries build mounds 
or ter mi tana of comminuted wood with, in .-^ume ca'^es, an investment of clay, 
constructed iisuallv over an original tree-stump. These, in the case of some 
of the tropical species, are of great size — as much as 18 feet in height in the 
case of Eutennes pyrijomvs of tropical Queensland. 

Of the Hyynenoptera, one of the families specially developed in Australia 
is that of the Saw-flies [Te/ithrediyndcE), of winch there are a large number, 
all belonging to genera — Pergu, Pterygophoru'^, and others — ^peculiar to Aus- 
tralia. The blackish larvie of Perga are fre(pumtly to be seen clinging in 
great mas.se3 to brandies of Eucalypti, on the leaves of which they feed. 

Another largely-represented family is that of the ChaJcidida . or Parasitic 
Wasps, minute forms, most of which deposit their eggs in the eggs, larvie or 
pupa* of other insects, or in the galls produced by Coccids. 

Of simihir habits are the >till smaller P rocttjtrypnUp, some of which appear 
to be of ecuiiomie wduc owing to the fact that they aie destructive to various 
.scale and other in-^ect^ injurious to fiiur-tivos. 

Abo destructive, and on a larg*::-!’ ale. to otlxu' forms of insect life, such 
as caterpillars of mc>th'^ and butteiflit*-,. m which tliev dep<j-.it their eggs, are 
the Idineumons (IcliDPjntunndfr), of w'hn h ther«^ are manv m Australia, 
though comparativelv dw ha\'e henn (lp-(*ni)e(l. 

• For the informvi-.a on tuy uaoiuit.i I ,uil imi. bted to Mr 11 .1. 'lillyani. 
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The Flower Wasps {Thynntdc^). wliieli are only represented outside Aus- 
tralia on the west coast of South Atnenca, and, by a few species, in Asia and 
the Pacific Islands, are very numerous on such fiowenn^ shrubs as the Ti- 
trees (Melalencd. Leptospenmun). About three-fourths of the described 
species of Thyh}udcB are Australian. 

The well-known Wason Wasps {Eifjnefudce}, which are solitary forms 
with the habit of constructing nests of clay, often on a verandah, or even 
in the interior of a house, and storing them with caterpillars, are common 
in all parts of Australia. 

The true (social) Wasps (Yespidce), which construct nests of a parchment- 
like material, are represented in Australia by two genera, Ocaria and Polii>tes, 
the genus Vespa, though of wide distribution and occurring as near as Java, 
being absent. 

Of the true Bees {Apidce) there are a large number, but the genera Apis 
and Bo/ubiis do not occur. The Carpenter Bees of the genus Lestis, some 
of which make their nests in the interior of dead fiower-stems of grass trees 
(XanthorrJicea). are peculiar to Australia. The stingless native Honey- 
bees of the genus Trigoaa, which are wddely distributed over Australia, con- 
struct irregular wax combs in cavities in Eucalypts and other trees, and store 
them with a dark-coloured honey. The Leaf-cutting Bees, which construct 
the cells of their nests out of pieces cut from the leaves of plants, are repre- 
sented by a number of species of Megachile — a genus found in most parts 
of the world. 

The Ant Family {Fonnicidce) is represented by an immense number of 
genera and species. Of these the most characteristic are the large Ants of 
the genus Mynnecia, commonly known as Bull-dog Ants, which are sometimes 
as much as an inch or more in length and have a very poisonous sting ; these 
are confined to Australia. Honey-pot Ants in which, as in a North American 
and an African species, certain of the workers of the community serve as 
store-houses for hoiiey, occur in Central Australia. 

The House-flies which swarm about dwellings in the cities of Australia 
in summer are identical with the common House-fly of England [Musca 
domestica)^ a species almost universal in its distribution. A somewhat 
smaller fly {Musca I'Ctustissima) is the pest fly of the bush. A fly {Stomoxis 
calcitrans) very like the House-flv, common out of doors and sometimes 
coming into houses, inflicts a sharp bite when it settles on the skin, and is 
extremely troublesome to horses and cattle. This, like the House-fly, is of 
almost world-wide distribution. Of the Blow-flies, the commonest species 
are Anastellorhina augur, with a brown abdomen having a blue stripe down 
the centre, and Calliphora villosa, wduch has the abdomen covered with 
yellowish or brownish hairs, and a somewhat smaller species of the same 
genus, C. oceanice, with a steely-blue abdomen, is also very common. Several 
of the species of Blow-flies have l>ecome very formidable pests, which have 
assumed the character of a yearly-increasing menace to the pastoral industry, 
their maggots, bred in the wool of the sheep, producing sores which often 
eventually cause death. 

Australia is particularly rich m Gall-gnats (Cecidomyldw), the larva? of 
most of which burrow in leaves and other parts of plants, producing frequently 
definite galls or other malformations. 
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Over 50 species of Mosquitoes have beeu recorded from Australia, most of 
them species of Culex. Several of them are of cosmopolitan ranuc. or have 
been introduced from other countries. The Mosquitoes commonest in houses 
are Cidex albo-an'mdatiis, C\ fatigaris, and C. inarinus^ the able to breed 
ill salt water. The genus Atiopleles, to which belong the Mosquitoes that 
transmit malarial fever, is represented by several species ; and at least 
one species occurs of the genus Stego)tiya — tlie yellow-fever transmitting 
genus. 

Though not so rich in Butterflies as South America. Australia yet holds 
a high place in that respect among the zoological regions. Thus, while only 
68 species occur in Great Britain, a recent catalogue of the Australian species 
i£ave a total of 330. The largest and mo^t brilliantly-coloured forms are 
tropical. Fritillaries, Emperors. Admirals, Blues. Whites. A^oILdvs. Skippers, 
and Swallow-tails are all well represented. BeJenois jacu, one of the whites, 
in some seasons conies down from the interior to the coast in such enormous 
swarms as to constitute a veritable plague. 

Of the many families of Moths perhaps two of the most charai teristic 
arc the Case-moths and the Cup-moths, the former on account of the peculiar 
sheath of touuh silky material which the larva weave- about itself, with 
fragment^ of leaves or sticks woven in. and the latter because of the vase- 
shaped cocoons of a parchment-like -ub^tanro in ivhicii tlie eggs are enelosed. 
Included among the otlier families are Butterfly Moths (VrattnJ<j). Dav 
5Ioths [Agnnstida). Binged Moths [Siintornida), Burnet Moths (Zygatiiilcc), 
Hawk Moth- {SpJiiytgida}. Wood Moths (Hcpialida). Tiger Moths {Airfr/dre), 
Brown Tails (Liparidee). Silkworm Moths [Bomlycida), Loopers [Oeointtrida), 
Cutworm Moths {yoctuvhE), Leaf Eolleis (P//ru/c/u). and Bell Moths 
(Torlrindm). 

Tlie Cutworm Moths are of err)nomic im]>oitance. owing to the damage 
frequentlv done ])y their larvm (" Blagiu^ Cater]>ilLu-,*’ “ Armv AVorni', ") 
to crops of all kincE. The Bugong Moth {Agroti^ 'ftffaso) occasionallv appears 
in enormous swarms in the coastal di.-tiicts. 

C)f the Coleoptera, or Beetles, some 1 d,() 0<J Austialian species have been 
described, and. as there are a number of families which have not been fullv 
investigated, there can he no douht tliat tins seemingly immense multitude 
falls far shoit of tlie total. One of the hest developed and most characteristic 
of the familie.-^ is that of the Bupre^f^hr. or Jewel Beetles, of winch onlv ten 
species occur in Great Britain. These large and often bnlliantlv-coioured 
metallic Beetles are most abundant on flowering shrubs in the coastal districts 
of extra-tropical Australia. Stigmodera is the most characten-tic genus. 
It is peculiar to Australia, and some 240 species have been described. 
The Stigmoderce are large Beetles, some as much as 21- inches in length, 
of rich and varied metallic colouration. 

Of tlie Hernipiera perhaps the most characteri-ticallv develr>ped, and 
certainly the most conspicuou'^, family is that of the Cicadas {Cxaididw), the 
chorus of who.^c ‘thrill cries lings out during summer from every shrub and 
tree. Of the many Australian sperb^. rj (hcadas some— more ‘particularly 
those inhabiting the coastal dntriets-are large and handsome insects. 
Thopha saccata has a reddish-l.rown })ody about 2 inches long with a stretch 
of wings of o inches : it is f ommon in all the southern coastal districts and 
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along the east coast as far north as Brisbane. The bright green Cyclochila 
aiistralasi(e is even commoner in New South Wales ; and a third common 
form is tlic Black Cicada, Psaltoda )nare>}s, belonging to a genus peculiar to 
Australia. Another large Cicada very common in Eastern Australia is 
Abricta curvkosta, a reddish-brown form, with a silvery down over the 
surface. 

Another characteristic family of Hemiptera is the PsylUdcB, or Lerp '' 
insects, the larvse of many of which secrete a shell-like protective covering 
of lerp scales, or of soft woolly matter, w’hile others produce galls on 
leaves. 

Of the Australian Coccids the most remarkable group is the Bmchysrelina:, 
or Gall-making Coccids, the larvie of which form galls on the twigs and leaves 
of many native plants. These are practically confined to Australia, the onlv 
instance of a Gall-making Coccid occurring elsewhere being a single species 
found in Mexico. 


10. Scorpions and Spiders. 

Of the Arachnida the Scorpionida, or Scorpions, are not uncommon in 
Australia ; but none of them are large, and the number of species is small, 
and all of them belong to three of the six recognised families — the Butkidw, 
the Scorpionidce, and the BothriuridcE, Of the last-named family, Cerco- 
phonius is a genus confined to Australia. 

The Spiders^ of Australia are very numerous, and belong to a great 
number of families. Reference can be made here to only a few of the most 
interesting forms. One of the best -represented groups is that of the Trap- 
door Spiders, of the family AvicularidcF.oi which upwards of sixty Australian 
species have already been described. Of the family Rypoclnlulrp, tvhich 
comprises only three species, one species [Ectatosticta troglodytes) occurs in 
caves in Tasmania, a second in North America, and a third in China. Of the 
Argiopidw, one of the most interesting and beautiful is Argiopc atherea 
(M. regalis), which occurs not onlv all over Australia, but m New Guinea 
and many of the islands of Torres Straits. This brightly-coloured Spider 
is popularly known as the “St. Andrew's cross Spider ” on account of the 
cross-shaped stabilimeutuin which it weaves into the middle of its orbicular 
web. 

Also included in the Argiopidce are two widely distributed species. Poeck 
lopachys hisp'uiosa and CeJcenia cxoivata, both of which closely resemble 
the droppings of birds. Another striking member of the same group is 
Dicrosticlnis magnijicus, which is a large and brilliantly-coloured Spider 
with a peculiar branched crest or protuberance on which the eyes are 
situated. 

The family Thomisidce, or “ Oral) Spiders,’' comprises a number of in- 
teresting species, one of which — Saccodo}OHS formivorifs — lives in trees and 
preys on tree-haunting ants. The Saittcidce, or Jumping Spiders,” are 
very numerous, and comprise some remarkable forms, among which may be 
mentioned the brilliantly coloured Saitis volans and S’, splendidus, both of 
which have an extended lateral flattened abdominal integument which is 
folded round the spider wlien at rest and thrown open when it leaps. 

♦ For information on the Spiders I am indebted to Mr. W. J. Rainbow. 
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II. Centipedes and Millepedes. 

The Aii.strdliaii Myriopoda are extremely numerous, and ail, or nearly 
all, of the known families are represented, though some of the smaller and 
more obscure groups have not been fully investigated. Of the Diplopoda 
the largest and most conspicuous are the Millepedes of the faniilv luhdce — 
cylindrical, vegetable-feeding Myriopods with numerous segments, each seg- 
ment bearing two pairs of legs. These are very common about rotten timber, 
under fallen logs, and under stones, the elongated body coiled up into a spiral 
when at rest. 

The family Camhalidce , which in regions outside Australia are chiefiv 
distributed in Polynesia, in India, and Madagascar, is represented in Western 
Australia by four peculiar genera — Diiwcamhala, PodyMpus, Ateloynastix , 
and Snmichus, 

The PolydesmidcB, also with a cylindrical body, but with comparatively 
few segments, each with a lobe or keel on its upper surface, is represented 
by several peculiar genera {Antichi ropus and others), and a number of species. 

The PohyzoniidcE, small worm-like forms Avith reduced appendages and 
sucking mouth, has several representatives of the genera OrsilocJms and 
Siphonofns. 

Of the Chilopoda the Centipedes of the familv Scolopendridce- comprise 
the largest of the Myriopods. with flattened bodies and 21 or 23 pairs of 
legs. Of these, a considerable number of species have been described from 
all parts of Australia. Among the commoner and more widely-distributed 
forms are the very variable Scolopoulra morsicdns, which is common all OA^er 
Australia, and is almost cosmopolitan in its range, S. {Phontbocepltalus) keta. 
and Ethnohfigmus nihripes, the largest of the Australian Centipedes, which 
occurs also in the South Sea Islands. 

The Lithobiidcp. AA^hich are comparatively slioit, Avith only fifteen segments, 
are represented by seA^eral genera ; and the greatly elongated many-seg- 
mented S otopldlidce are also represented, though perhaps onlv by introduced 
forms. 

The longdimbed, short-bodied Scntigendce, AA^hich differ from the rest of 
the Myriopoda in the possession of compound eyes and the presence of air- 
sacs, are represented by at least one specue^^, Allotherena maculato. AA^hich 
not infrec[uently comes into town houses. 

The order Symphyki is rf‘presented by at least one species of Scntigerella, 
a small insect-like M}Tiopod Avith twelve segment^, Avith a pair of parapodia 
on each in addition to the leg». and Avitli only one pair of breathin<^ pores 
which are situated on the head. 

Of the aberiant order Panropoda there is no recoul. 

The Onychophora are Avell represented in Australia bv about five species 
distril)uted over all the States, with the aj.purent exception of South Aus- 
tralia and the Northern Territory : Imt they do not >eem to be in abundance 
anvAA-heie. The five described species are refened to the tAvo genera, Ooperi- 
pat ns and Peripatoides* ^ 


12. Earthworms, Leeches, etc. 

Of the Earthworms the family CryptoduUdoe is so speciallv well repre- 
sented in Australia that it mi-At be said to have its head- 4 uarters there, 
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five genera of the family out of a total of about sixteen being peculiar to 
Australia, or only slightly represented elsewhere. Some of the Crypto- 
drilids, such as MegascoUdes, are of gigantic size — up to 5 feet in length. 

The fresh-water allies of the Earthworms are very numerous, and almost 
all the families are represented, though only a few have been studied. Enchy- 
troBids are common both in water and damp earth. Cliatonotus, Eero, Nais, 
Aeolosoma, and Tuhifex also occur — the last-named present sometimes in 
enormous numbers in muddy creeks. The Phreodrilidce is the most charac- 
teristic Australian family. It is represented elsewhere in South America, 
in Kerguelen, and in Xew Zealand and South Africa. In Australia there 
are at least two peculiar genera, PhreodriJoides, found in the Blue Lake on 
Mount Kosciusko, and AstacopsidriJus, two species of which constantlv 
live on the surface of fresh-water Cratrfishes. 

Australia possesses two peculiar genera of Land Leeches— PA zTccnmn, 
confined to Australia and Tasmania, and Geohdella, to Australia and New 
Guinea. Of fresh-water Leeches the commonest and the largest is Limnob- 
della australis, the common Australian Medicinal Leech. Other fresh-water 
Leeches are species of the widely distributed genera Glossiphoiiia (or Clepsine) 
and Herpobdella (or Nephelis). and one each of the genera Dineta and Semi- 
lagenefft, which are peculiar to Australia. 

Of fresh-water Polyzoa the commonest — abundant in Queensland. 
New South Wales, and South Australia — is the familiar European species 
Phnnatella repeiis. PJuihateUa princeps^ which has also been found in these 
three States, is a cosmopolitan form. Another species of the same genus — 
P. aplinii — which occurs in New South Wales and Victoria, appears to be 
peculiar to Australia ; and the same holds good of a species of LopJiopus — 
L. lendeyifeldi — which has only been found at Parramatta, and of Fredericella 
australiensis, which occurs abundantly at the Pott’s Hill Eeservoir, of the 
Sydnev Water Supply. A species of Alcyonella and one of Fredericella 
have also been found in the neighbourhood of Sydney. 

Land Planarians are particularly abundant in Australia, though, since 
the genera represented are all pretty widely distributed in the other zoological 
regions, they do not present any peculiarly Australian features. The com- 
monest of them about the towns is an introduced species, Placocephalus 
ketvensis, which also occurs in England, in Germany, and Cape Colony, 
as well as in Samoa. Of the others, about 50 species have been described, 
including 35 of Geoplana, 4 of RhyncJiodenius, 5 of Ariioposthia, and 4 
of Platydemus. Very little is known of the allied Fresh-water Triclads, 
though they are abundant enough — the only described forms being a few 
Western Australian species of Planar ia. And the same has to be said of the 
fresh-water Rhabdocales. thougli supeiiicial descriptions have been published 
of a few of them, and a still more limited number have been more thoroughly 
.studied. 

Mention may here be made of an order of Planarian-like Flat- worms, the 
Temnocephaloidea (usually placed with the Trematodes), since they are 
specially numerous and varied in Australia, These live on the outer surfaces 
and sometimes in the branchial cavities of Crayfishes and other fresh- water 
Crustaceans. Though Temnocephoids occur in other regions (New Zealand, 
the Malay Archipelago, South America, India, Madagascar), they apparently 
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reach, their maximum development in Australia as regaids numbers and 
variety. 

Only one species of Land yernertiae {Geoi)etnertes australis) has so far- 
been found in Australia ; it occurs in Victoria, Xew South Wales, and 
Tasmania. 

Xo fresh-water Medusae are known to occur. There seenis to be only 
one species of fresh-water Polype described (Hffdra licxactinella oi ILolUfactis), 
and only one fresh-water Zoophyte of the colonial type {CordyJophora u:hite- 
leggei). About ten species of fresh-water Sponges, belongincr to several 
genera, have been described. They have been found in all parts, with the 
exception of the Xorthern Territory and the northern parts of Queensland 
and of Western Australia. 
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CHAPTER VII. 

THE GEOLOGY OF THE COMMONWEALTH. 

By T. TF. Edgeworth Da}:id, D.Sc,^ F.R.S.^ Professor of Geology 

in the Eniversity of Sydney, 

SYNOPSIS. 


1. IxtROBTjCTION. 

2. Coastal Pha^siography. 

3. Pal^ogeography a yd Present Re- 

lief. 

4. Stratigraphic AL Features. 

.5. PRE- Historic ^Ian. 

0. Australian Oraptolttes, bv T. S. 
HaU. M.A., H.Sc. 

7. Xotes on the Palaeontology of 
Australia, by W. S. Dun. 


8. The Australian Cainozoic System, 

by F. Chapman, A.L.S. 

9. Igneous Rocks, bv T. W. E. David, 

and E. Skeats, D.Sc., A.R.C.S. 

10. Metaaiorphic Rocks, by T. W. E. 

David, and E. W. Skeats, D.Sc., 
A.R.C.S. 

11. Papua. 


L Introduction. 

An observer taking a bird's-eye view of Australia and Tasmania would 
see the great island continent carpeted nearest the coast with strips of 
dark-green gum forest on the east, south-east, and north, and again in the 
south-west of Westein Australia, with an outlying strip upon the Flinders 
Range, of South Australia. The remainder would present a curious patch- 
work, partly of the dull green sage bush, salt hush, and other salsolacious 
herbs of the steppes, the grasses of the savannahs, and the dark-green mulga 
scrubs, partlv of patches of red and brown sands of desert areas dotted with 
oases which fringe the woin-down stumps of ancient inland mountains. 

\Miite .specks in numhers would be conspicuous in this patchwork of 
green and red and brown wherever the saline surfaces of dead lakes, or 
" plavas,” reflect the sunlight, or where the highlands of Xew South Wales 
and \hctoL-ia are white with snow, except in late summer. To the south-east 
the emerald isle of Tasmania, the south coast of South Australia, the south- 
east coast of Victoria, and in places, tlie inland uplands of tropical Queensland 
would appear jewelled with live lakes. To the north the great island of 
Xew Guinea would loom large with its alpine ranges whitened with snow ; 
its mountain uplands, where visible through ]>reaks in the mist, showing 
verdant grassy slopes encii’cled by sombre pines and cypress. Lower still 
would be seen the dense dark-green jungle of the coastal plains. 

Australia is well known as the home of the eucalypt, tuul this most charac- 
teristic tree is in itself an epitome of the climati(‘ conditions of Australia in 
late geological time. 

The most primitive tvpes of our eucalypts develop their leaves with the 
broad surfaces hori:5ontal, pointing to a time when there was no need to take 
special precautions to conserve moisture. On the other hand, in the vast 
majority of eucalvpts, the leaves liang witli their broad suiface vertical, so 
as to offer as little evaporating surface as possilile to the sun s rays. These 
eucalypts in their early stages of growth show the atavistic tendency to 
develop their leaves with the broad surfaces horizontal. 

Q 
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Thi^ adaptation of pKtnt to chmato m siu h <i way a^ tn oua])lo tla‘ plant 
to resist drouglit connotes a forniei* better laiidall. .ind tlu^ in tiirn '>UL"ire^t-^ 
a fuimer liiglier relief for the Australian land ^luface iiidiu iuit a iiioie abuji- 
dant convectional rain, and thus the euralypts lecoid tlir^ ni'')^t OM'^nt clini.itic 
changes of Australia, and prepare us for those evlden(•e'^ ot pen^-p)ained and 
downward warped mountain chains with recently uplifted coa^t lines, which 
harmonize with its large disintegrated drainage system. Thu disintegration 
of the drainage is again in harmony with the shallow wide-borttuned valleys 
choked with the rock debris, with the vast red soil plains, and with the kuukars, 
laterites. '* pindan, ironstones/' and porcell. mites, so chararteii^tic ol the 
interior of Australia, as of all countries where the rainfall is ^cant and the 
evajroration great. But that these inland areas of low rainfall are not without 
those blessings of aridity, the rich plant foods which have accumulated during 
the sabbatical periods of drought, is proved by the extension inland, through 
metliods of dry farming, of the wheat belt, and the consequent contiartion 
of the central waste areas. 

Australia, including Tasmania, has an area of 2,974,600 square miles : 
it is just a trifle larger than the United »States of America, and twentv-five 
times as large as the United Kingdom. As it extends over 33" of latitude, 
its climate varies from tropical to cool temperate. 

2. Coastal Physiography. 

A glance at the map (PI. III.) explain^ some of the chief reasons for the 
shape of the Australian (‘ojist. 

The chief coastal indent- — -the Gulf of Carpentaria — is to lie correlated 
with strong tectonic lines, approximating to <i meudional direction whit h 
determined the position of the northern cud ot the Cretaceous Basin. The 
dominant folds in Arnhem Land, on the west side of the Gulf, are parallel 
to its shore line, the folds m the Palaeozoic rocks of the Cape York Peninsula 
are appioximately meiadional, with a vei-y heavy downthrow at the tronixh 
of the Little Eiviu' coal-field. The southern shore of the Gulf seems related 
to the AY.X.'W.. E.S.E fold axes wdneh run thiough the Etheridge and Gilbert 
gold-fields. 

The Great Australian Bight airain appeals to be of tectonic origin. Ivino* 
botw'etni the old told mountains (recently block-faulted) of tlie Mount Loftv 
and Flinders Eanges. near Adelaide, and the vast peneplain of Western Aus- 
tralia, wdth its worn-do wm folds, shaped in pirn like an inveitf‘d S (See 
El. III.). 

The tw'o deep indents — Speiwer Gull and St. Vincent (.bilf — are clearly 
” Senkuimsfelder.'’ the southern end of tlie Great Eift 4',illev whi^li ex- 
tends by W'ay of Lake Torrens ('.»2 feet <ib(ive se^ to L<ike Evre (about 

60 feet below sea level). (See Fni. 1.) 


Fig 1 . Sketch Section. iSuggesred b/ wc^ks of V>alrer Howchin) 

Across the Rift Valley of South Australia 
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Strait, as shown by tlip evklence, is another nft valley 

crossing: the older '* i^rain of the country, and so is Tones Strait. 

A positive movement of the strand line by al^oiit 200 feet would re-unite 
Tasmania and Australia, a ml a positive movement of only about 100 feet 
would re-unite Australia and Papua. The latter might easily result from a 
negative movement of the ocean of about the vrbove amount, such as probably 
occuiTcd towards the culmination of the latest Ice Age, when the sea level 
in temperate and sub -tropical latitudes was probably 100 feet lower than 
at present, owing to the loeking up of water to form the great ice sheets. 

The features of Cape Leeuwin and Cape yaturaliste are certainly due to 
a he<ivy coastal trough fault just to their east, which in that south-west part 
of ^Vestei'ii Australia has detei mined for a great distance the trend of the 
wesrern coast line. (See Fig. '2.) 

Fig. 2* — Section across the Great Trough Fault of Western Australia (vertical scale 


8,000 feet to an inch) from data sugge-<ted by A. Gibb -Maitland, F.G.S. 

Fremanfle Perlh Darhng Range 



H<jbson s Bay, or Port Phillip, south of Melbourne, is probablv on a 
meridional rift vallev. 


The Hunter Yalley and port of Newcastle are situated on a N-W. 
S.E. rift valley. 

The whole of the Queensland coast coincident with the Great Barrier 
Reef for l/JOO miles N.N.W. from Rockhampton, owes its trend to powerful 
downthrows to the east, perhaps compensating for the epeirogeuic move- 
ment of land to the west. 

The trend of the east and west shores of Tasminia is parallel to axes 
of folding. 

It IS obvious th.it the south (‘oast of Australia, as well as the whole of 
its north and north-west coast, is of an Atlantic t\"])e. On the (‘outrary, the 
south-west coast of W»_‘stern Australia, the east and we>t coast of Tasminia, 
and the northuMst coast of Queensland are as reg<irds tlieir trends of a Pacific 
type. The south-east coast ol; Australia does not appear to be either wholly 
Atkintic or wholly Pacific. The term sub-P.icitic Has been suggested for it. 
As regards its geological structure, the Australian (‘oast at Fremantle, near 
Pcrtli. consists (d a recent dune rock cemented by lime derived chiefly from 
reiuuiis oi mollusca and LUhotJuDiunoL Numbeis of artesian wells sunk 
in tills ro<-k mvir Perth yiehl t'cjpious supplies of arte«>i<in w<iter. Cretaceous 
rocks have heen penctmted tluua' at about 1.000 fctU below sea-level. Similar 
(‘•ahMreous dune ro(*k lorms the coast at CUpe Northumh^uland, in South 
Aiistraii.u at Warniambool. in AVestern Victoria-, and at Sorrento, on 
the <\jst side of the entr<ui(‘e to Foi’t Phillip, luit so far lias not been proved 
to <auTV artesian water. 


Q 
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From Cape Xatnraliste to Cape Leeuwin the coast is termed of recent 
dimes resting on granite, while towards Albany a deeply indented coast of 
granite makes its appearance with dunes lodging in the hollows. Further 
eastwards, near Cape Kiche, is a small basin of marine Juras^sK? rocks, while 
near Cape Arid, the coast is marked by the Recherche Archipelago, mostly 
formed of ancient crystalline rocks. East of Cape Aiid to Fowler's Bay, 
in the direction of Eyre’s Peninsula, the coast line is formed of nearlv per- 
pendicular cliffs, up to 250 feet in height, with a further gentle rise inland 
towards the Xiillarbor Plains, of about 290 feet. At the base they are formed 
of white chalky rock with Grypheea and layers of flints, the whole capped 
by polyzoal and molluscaii limestones. At present the whole of this series 
is attributed to some time between Eocene and Lower Miocene. At about 
900 feet below sea level, at the Madura bore, to the west of Eucla, the Tertiary 
limestone rests on a thick series of CreUiceous greensands with a well pre.served 
marine fauna. Xo rivers exist anywhere along this 500 miles of un])roken 
coast line, nor indeed along the further eastward exteusion of the coast for 
another 500 miles from Fowler’s Bay to the head of Spencer's Gulf. As the 
rocks inland are mostly almost horizontal porous Tertiary limestones, there is 
ao surface run-off of the rain wvrter. but it sinks in swallow-holes to tortuous 
subterranean tunnels, by which it is discharged at the foot of the sea cliffs, 
or between tide marks or out at sea, as in the case of the catavothra of Greece, 
From Fowler’s Bay around the headlands of Eyre’s Peninsula and lower end 
of Spencer’s Gulf, the coast line is formed partly of Tertiary sediments, partly 
of pre-Cambrian schists, gneiss and granite. The last-mentioned is well 
seen in the north and south Xeptunes at the entrance to St. Vincent’s Gulf. 
A plain of erosion along the coast, part of a block faulted peneplain, crosses 
Yorke’s Peninsula to the east side of St. Vincent’s Gulf, and extends to the 
western side of the Mount Lofty Ranges. This coast is formed partly of 
Post Pliocene flood loams, containing remains of PalUmnarchiis pollens, partly 
of richly fossilifeiDus Tertiary marine limestones, partly of Permo-Carbo- 
niferous glacial beds, and partly of the highly folded Cambrian series with 
their glacial beds. For general interest and variety this part of the coast 
line is probably unequalled elsewhere in Australia, The strand line has 
liere recently undergone an emergence of 12 feet, and Port Adelaide and 
Port Wakefield are built on the land thus naturally reclaimed. This evidence 
of recent 12 feet emergence can be traced around the greater pait of Aus- 
tralia, and is probably due to a eustatic negative movement of the ocean. 
Kangaroo Island is formed of Cambrian rocks, capped by Tcrtuiries and 
basalt at its east end. The Cambrian rocks continue along the coast east of 
Backstairs Passage to the mouth of the Murray River at Port Elliott, In 
the reclaiming, as the result of positive movement <.)f tlie strand line, of the 
Tertiary basin which extends far inland from this part of the c(jast, the rivers 
Murray and Darling have become engrafted. 

From the mouth of the Murray to Cape Xorthuinberland, the coast line 
is mostly formed of loose dune sand oi' consolidated dune sand like that of 
Cape Xorthiimberland. The dune rcjck rests eitlier on marine Tertiaries, 
or on recent alluvials of the Murray basin, or on small inkers of granite. 

Inland from Cape Xorthiimberland are the recently extinct volcanoes of 
Mount Sc ha nek. Mount Gambier, etc. From Cape Xorthumberland to east 
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of Warrnambool the coast is similar with occasional outcrops of Tertiary 
sediments capped by basaltic lava, until the Otway coast is reached. This 
is formed of freshwater Jurassic strata, in places containing small seams of 
coal. 

East of the dune rock of Sorrento, the Victorian coast is formed of Ter- 
tiary rocks and older basalt ; then of the Gippsland coal measures in which 
the claw of a dinosaur and teeth and scales of ceratodus have lately been 
discovered ; then at Cape Liptrap the cliSs are partly Silurian and partiv 
Ordovician slaty rocks, while at Wilson’s Promontory they are of granite. 
Beyond Corner Inlet there follows to the north-east the long stretch of sands 
deposited in the slack water between the southerly flowing East Australian 
current, and the current flowing easterly out of Bass Strait. This sand 
has engrafted many of the rivers, and formed the Gippsland Lakes. Probablv 
the reclamation has been helped by a positive movement of the strand line. 
At Gabo Island and Cape Howe granites form a riick-land coast, which 
continues with the addition of Ordovician, Silurian, and Devonian sediments to 
Moruya and Milton. 

To the north of Milton, the coast partakes more of the nature of a forland 
coast and a distinct coastal plain is developed, formed of the sediments of 
the Permo-Carboniferous and Triassic basins. This continues north for 
over 200 miles to Port Stephens. In its deeply indented estuaries, harbors, 
and drowned valleys, such as those of Jervis Bay, Port Hacking. Botany 
Bay, Port Jackson. Broken Bay, Port Stephens, etc., and in the entire absence 
of marine Tertiary deposits, this part of the strand line shows evidence of 
recent negative movement. From Jervis Bay to Wollongong, the strata 
in the sea-clifls are rich in Permo-Carboniferous marine fossils, while those 
of Bulli and the clifis 100 miles north, extending to Newcastle, show frequent 
coal seams, and abound especially near Newcastle in Permo-Carboniferous 
fossil plants. 

From Port Stephens to near Grafton, the coast is mostly of an indented 
t}q)e, with drowned valleys between hills coming close to the coast, with 
numerous bar harbors, and with a narrow coastal plain fringing Carboni- 
ferous, Devonian, and probably Ordovician strata. An outlying part of an 
immense belt of serpentine, intrusive into IVIiddle Devonian radiolarian 
rooks, touches the coast at Port Macquarie. From the Clarence River to 
the Richmond there is a forland coast of Jurassic coal measures, the Clarence 
basin. A low indented riickland coast, again of Ordovician strata, cherts, 
tuffs, and quartzites, and capped by alkaline basalts and acid pitchstones 
stretches from Ballina to near the mouth of the Brisbane River. A for- 
land coast in part Jurassic, stretches from the Brisbane River to Gladstone. 
The interesting volcanic rocks, comendites, riebeckite trach}i:es together 
with alkaline andesites and basalts form conspicuous domes and sugarloaves 
a short distance inland from the coast, whicli is there fringed with dunes, the 
largest in Australia, up to 800 feet high. At Maryborough and Great Sandy 
Island marine Cretaceous rocks outcrop with a basin of productive coal (the 
Burriim Basin, the only basin of Cretaceous coal worked within the Com- 
monwealth) immediately overlying them. From Gladstone to Cape York 
there is a remarkable coast, chiefly of the riick-land ty^e, with mountain 
ranges from 2,000 feet up to over 5,000 feet high (Bellendenker, 5,428 feet) 



250 


Fedebal Handbook. 


comiiisf mostly close to tlie coast liae, and liavin^' iuuli islands like Hincliin- 
brook. wliieh rises to an altitude of :3,560 feet, (dose insboro. This part of 
the coast and coastal '^helf is so hea^dly faulted and studded vrith small 
islands, which have survived the bL:‘ck faulting, as to deseive Suess* title 
of '' panzer-horst.” In places there is a coastal plain, as at the Jurassic (or 
Cretaceous (?) coal-basin of Broadsound. at Port Hackay. and to north- 
west and suuth-ea^t of Townsville Xoith). in others the old rocks, chiefly 
Carboniferous strata, with Lepitloilendroii and Ph/Uipsia. or Devimian laxks 
with massive c.oral and stromatoporoid limestones, both systems intruded 
by granites, form bold cliifs and headlands. This ivmaikable part of the 
coast line is opposite to the Grand Canal of Australia which runs between 
the Great Barrier Ftcef and the main land. These hiuh coastal hills are 
obviouslv pait (d the ()ld Main Divide, its eastern -lope with nearly all the 
easterlv flowing rivers being faulted eastwards under the Baiiiei, This 
coast terminates in granite capp‘Ml with the horizontal Upper Cretaceous 
desert sandstone, whicli form- (.'ape York. Thrormhoiit tiu^ great stretch 
of coast from Cape Howe to Cape York, a di-tance of 2.130 nirlcs, niarine 
Tertiaiv deposits are wholly unknown. From Cape York around the rocks 
of the Crilf of Carptmtai la. the coast r- ol: a low for laud tvpe, formed of Desert 
Sandstone at first then of late Tertiary and Post Tertiary freshwater deposit^, 
with an inner zone of marine (.'reracenus loeks. 

It is t inrun ht hv -ome tiiat the main suhniarine outlet (>f tlie Great Arte- 
sian B isiri Ins somewhere towards the S( either ji shore (jf the Gulf of Car- 
pentaria 

On the west -ide of the Gulf ar<^ numerous islands, fnrmed of Permo- 
Carboniferous rank. A short distance inland from the mouth of the Ptoper 
Fiver, the late Cainozoic sediments nive phico to (kuuhnau sandAones and 
limestones, the hittei' on tlie Daly Fiver he mg largely burned of Salfr^dfa 
hardi/vifU. Tliese Urin*-t(>nes are maiiV thousands of feet thick and rest 
on an <-)lder vole. uric series. From here aiorind to Darwin, the coast is fornird 
chieflv of Cretai t^o-Tertiaryand Pei mo-(_\iihonilri on- i ocks, with an oc> asional 
low-lving out(n‘<‘p of older Palreozdc or Pie-C.iiuhrian rucks. Proofs of 
recent jio-iuve movement of tlie '^rr.nid line aia* even ywlieia^ evident ex( (*pt 
between Ai nhom Bay. tire Engh-h (Joinpanv's Inlands, and (_tipe Ainhem. 
where theie appears to have ret ent uegativo iuov<niieut. Elsewheie 

upraised Post Tertiary muds wdtli ea. hiiiudoi ms and er.iyfUh and bank^ of 
(lead coral at e c!(mi pi oofs of Decent positive movement of the sti.md. One 
of the nio-t beaiitiiul parts (J the whole Australian eu.ist is th.it at 
tli<3 iiortli-east extiemity <>f Arnhem Land. Te* tonic disturbances aie 
present as majoi faults running X.E. <ind H.AY. These are crossed bv 
minor faults throwing to nmth-»MSt. At Ihhiit Charles lighthou.se, near 
Darwin, rolled spot im* ns of Aunno/uffS ai'd Sc^'f pJiites occur in great 
numbers. 

At Port Darwin the cuaA is compo-ed ol whitidi sliales and sandstones 
containing numerinis ( .i-ts of and in phices cajii-istiiig alnmst 

entirely of radiolaria. Thest* weie (.iieimilly deposited at a (‘Onsiderahh^ 
depth, which suggests a pusitivt* mov.mient of this part of tlie coast of 
that amount since Upper CdU.k^m.us time, the epoch to whicii tlie.se rocks 
beiung. 
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The remainder of tlie coast line is described in less detail in 
Chapte^r IIL, by T. Griffith Taylor. Readers are refeired to that 
chapter for an account of the other physioi^raphic features of the Common- 
\ve<ilth. 


3. Palaeogeography and Present Relief. 

Reference to the photooraph of the relief model of Australia and Tas~ 
mania (Pis. I. and 11.) shows the l^ioad physical featuies of the Common- 
wealth, while the oroaTapIlic map (PL IV.) uives the actual contour lines, 
and the tertonic map (PI. III.) the chief trend lines. These maps, together 
with the se'uions (Plates VI. and VII.), show that Australia is essentially 
a vast peneplain This luis Leon in pait abandoned by the ocean, in part 
waiped upward or downward in arches and compensatinii troughs, and this 
waj'pino: Ini', been accompanied by heavy fractures. The latest of the true 
fold mountains of Australia dates back to Carboniferous time, for although 
in the Gympie reuion of Queensland tlie Permo-Carboniferous rocks are 
steeplv tilted, tliey are never closely folded as tire Carboniferous rocks often 
aie. Great peneplanation took place in Permo-Caiboniferous (Permian) 
time, followed by a considerable tiansure^^ioii of the sea in a wide belt sweeping 
inland on either side of Sydney, then swinging inutliwards through Queens- 
land at le.i^t as far as Towmvilie. In Trias^ie and Juras^h time Tasm.inia 
with Bas^ Sriait and Southern Victoiia were covered by great lakes and 
swamps, in which the coal measuies of that age were formed. Contem 
poraiii'ouslv a vast lake stretched fi'om at lea^t a> far east as Brisbane mor 
ov les-, continuously to Like Ewce. a di^tame of nearly I.OdO miles. It is 
not known yet how far this great Like sti etched in a nreridional direction, 
but it inusl have been of the older of at lea^t odO mile^. Crondwana Land 
was probablv still iti existence a^ far as eau lie judged from the Aii'jtralian, 
Indian. New Zealand. South AnieiLain. and Antarctic evidence. Now in 
late Jura>si(‘ (u- Post Jurassic time supervened those gigantic intrusions of 
rliaha<e (<ir»l‘n‘ite) on a scale perhaps unprecedented in geological hi-^tory. 
The^e intriHlons took the f<»i*m of sills which dominate the whole pliysicai 
features of Tasmania, tlie Karroo, Antarctira and Briti'^h Guiana. That 
the.^e intrusions were counei ted vuth the sinking in of tlie Gondwaria Land 
tind eonsecpient compen-^at ing warping ujr of the ^ea floor, and probably 
a fiiither sLillowing of the sea flooi thiough submarine extrusions 
of tlie dolerite seems highlv pro]>abha iuul it may aceount for 
tho'«e world-wide transgTessions of the oceans in Creta< eons time which 
Slices considers one of the most com-hi^ive pieces of evidence in 
favour of the ocean surface at times nndergoing an eu^tatic positive 
movement. 

Australia was no excepti(m to the general rule of transgressing epicon 
tincMital seas (J vast size in Cretaceous time. During the older Cretaceous 
("Rolling Downs") series. Australia was perhaps severed, so far as the 
portion of the <*oiitinent wliicli is still preserved is concenn'd, by a sea stretch- 
ing from the Gulf of Caipeutaria to tlie Great AustiMlian Bight. The marine 
fauna of this sea is essentially that of a local Mediterranean. On the other 
liaud, the Cretaceous rocks of the west coast of Western Australia have a 
cosmopolitan Cretaceous marine fauna closely resemliling tliat of India. 
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Thus the old land barrier which united East Australia and India in Permo- 
Carboniferous (Permian) time does not seem to have been wholly broken 
down in early Cretaceous time. 

In Upper Cretaceous time, marine conditions were largely replaced by 
lacustrine, the lake surfaces with small marine basins here and there covering 
about one-half of the whole area of Australia . During this period was deposited 
the so-called Desert Sandstone which at one time probably covered about 
three-quarters of the whole area of Queensland, one-third that of South 
Australia, and at least one-fiith of the total area of i^ew South "Wales. 

In early Miocene time a considerable portion of southern and north- 
western Victoria, part of north-western Tasmania, the extreme south-west 
corner of New South Wales, a large area around St. Vincent and Spencer's 
Gulfs, and a still larger area at the head of the Great Australian Bight w^ere 
submerged. It is important to note that the submergence crept inland as 
far as the surface of the peneplain at Lake Cowan, near Norseman, in Western 
Australia. Deposits of marine sponge spicules occur there superimposed 
on the peneplain. Some marine molluscan remains have also been found 
resting on the old peneplain on the shores of Lake Cowan, hut unfortunately 
the geological age of these shells has not yet been determined. The date 
of the vast peneplain of Western Australia, Northern Territory, and probably 
that of East Australia as well, depends largely on the determination of the 
age of these fossils. 

It has been argued that the Australian and Tasmanian peneplain survived 
without serious warping into Pliocene time. Tliis provisional conclusion 
is based on the uniform character of the Pliocene flora as far as the few frag- 
ments of it preserved allow us to judge. This is thought to be due to the 
Australian land at this time over large areas being nearly reduced to sea 
level. That some warping of the peneplain }iad commenced probably as 
far back as the Oligocene, is proved by the fact that in Victoria the so-called 
” older basalts,” of perhaps Eocene or Oligocene Age, are capped bv the 
Lower Miocene marine beds, and there is evidence to show that Tasmania 
after being joined to Australia in early Tertiary times, was divided from 
the mainland by a strait in jVIiddle Tertiaiy or early Pliocene time, then 
reunited or nearly reunited in late Pliocene or Pleistocene time, allowing 
the Tasmanian aborigines, ignorant of the building of sea-going canoes to 
migrate into Ta'^ mania from the mainland. Tliat the warping of the Ans- 
tralian and Tasmania peneplain was chiefly Post Miocene is proved by the 
lonally folded and uplifted Lower i\Iiocene beds in the Mount Loftv Ranges, 
near Adelaide. Also the latest great outburst of vohanic energy in all the 
States of the Commonwealth (except Noithern Territorv) took place in Post 
Miocene time. Moreover the glaciation of the Tasmanian highlands and 
those of south-east Australia, tf>ok place in late Pliocene or Pleistocene 
time, and the^^e glaciations were almost certainly contempovaueous with 
accentuated crust warping, though it is not inteu(l(Ml to suggest that there 
was nece.ssarily a causal connexion between the two phenomena, though 
tlieiv possibly may have been. Next the existence of abundant' remaims 
of large herds of Pliocene or Pleistocene marsupials, some of elephantine 
proportions, in what are now low-lyiivi and regions, with the discovery of 
remains of the late Pliocene or Pleistocene crocodile Pallimnarchns pollens 
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as far south as the valley of the Torrens, near Adelaide, demands a higher 
rainfall, warmer climate, and probably higher relief for the interior of Aus- 
tralia than it at present possesses. Then too, the canyons of the Upper 
Flinders, of the eastward-flowing Xew England rivers, like the Macleay, the 
Hastings, etc., and the canyons of the Blue ]\Iountain rivers, the Shoalhaven 
Kiver, etc., imply that no very gi^eat time has elapsed since the warping, 
otherwise the valley walls would be flared down and reduced to gentle slopes. 

All over the highlands of Tasmania, as well as over the Kosciusko plateau, 
there is evidence of a succession of Glacial Epochs. These were probably 
synchronous with the recent maximum glaciation in Antarctica and in South 
America, possibly with the phases of the Great Ice Age in the Northern 
Hemisphere. 

Amongst the newest of the tectonic movements has been the development 
of the great tensional faults, which have so stronglv block faulted the Flinders 
Range (see fig. 1) and the main Eastern Divide, especially along the Barrier 
Reef area, where as in the neighbourhood of Cairns, the upper end of the 
Barron River is left hanging on the upthrow side of the fault block (fig. 3). 
The fault which bounds the Darling Ranges of Western Australia (fig. 2) 
on the west, probably is a development of very late Pleistocene or early 
Recent time. 


Fig. 3. — Sections across Queensland. 


/\>sr ■ Tertiary 


ChHIagoe 
Devonian 
Sifunon ; 
Cretaceous 


Main Divide 
M'BaiHeFrere 
5158 P Cairns 
Sasatr 


Foundered and fVactured East slope 
of Che Old Divide E. 


Holmes Beef 
GrearSamer 
Reef : 


Diane Re«f 



500 - Granite - miles. - - Carboniferous - 


4. Stratigraphical Features, 

(a) The Geological Succession in the Commonwealth of Australia. 


Group. 


System. 


Thickness 
in Feet. 


Representative Formations. 


Po>T- Re rent 

Terti \ rv 


1. River alluvium and sand dunes, with hard 

calcareous dune rock. Aboriginal kitchen 
middens. Laterites g'pindan” gravels and 
nodular ironstone). Nodular tufaceous 
limestone (“ kunkar "). Salt deposits and 
muds of the *' playa^,'’ Active crater of 
Blount Victory in Papua ; recent craters 
of ^tount Gam bier (South Australia), Tower 
Hill, near Warmambool (Victoria). The 
Great Barrier Reef of Queensland. 

1^000 = maximum thickne-NS of dune rock. 

2. Raised beat lies, mostly 15 feet above sea 

I around Australian coast. In Pa])ua recent 

I coial rock extend^ up to 2,000 feet above sea- 

' level. Submerged peat beds about 100 to 200 

feet below sea to north of Sydney. 

3. llehcidcE sandstone of Bass Strait Islands, and 

Helicidce limestone to west of Cloncurry, 
Queensland. 
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StratipxRaphical Features — Cteological Sccckssiox — . 
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Tertiary — 

CO id I filled ^ 


o. 

Tertiary Pliocene . . 30U fi. 




Lou't'- Plio- 

1,000 (?) 
l.OOU 

“• 

cene or 



Cfqier 

Mioccne 

d.OuO 

s. 


loo (?) 

0. 

-MiO'^ene . . 

so to 

10. 


1,000 



SeVt*ial 



thou- 

sand'! 



of feet 
JOO to 
l,h00(?] 

11. 

Cntoceons — 


12. 

Lppt r . 

loo to 

13. 


300 


Lower . . 

2,000 

14. 


MAiunialiferous drift and old lake mucU, ’vvith 
remains of Diprotodon^ Xototheri'i/n ^hijlocoleo^ 
TJiijhirinUi, Son opJlilun, S n s pOpden.^LS (in 
QuoensUndk together with PiiVi/nnarchus 
pohtns, Megahtfii't prisca, Ottnjorni^. Cams 
dtfvjo, etc. In places the>e deposits may 
date hack to late Pliocene. 

Glacial deposits of we’^teiii Tasmania and of 
the Kosciusko plateau. 

Ba>alt >heet-> of the n-^'inc eruption:, in ea'^t 
and '^onth-ea-t An-tialia and Ta-inania, 
Kdiigaioo Tdaii'l iSoath Au-^tialia), .tnd Bun- 
buiy ( We-tein Au-traiia i. The>e ian'j:e from 
Pliocene thiougrh Pientocene to Recent, 
N^eveer ” deep leads ” of aibiTial '^^old and 
tin in eastern An-tralia and Tasmania. 

Older hlaiine Pliot.eno hecR of Adelaide. 
Po--ihly Launceston Lake beds beloiiu heie. 
Port Moresby ladiolarian cheits, etc. 


Belt of alkaline Liva' and tutfs fiom Coleraine 
to Spiiims u'c. cioout Ldoo mile-, hleliiite 
and ne])h(dinc ha'.ilts ot Ta-mania. 

Odrfii beds nt the Ijow'U' Mniiav River, 

Luhothainniun linie^tone <>1 H.dlettk Cove 
Ad -1 aide. 

Ctlh_j)oi 't fia}i>b'in Q lime-^tone', pas-^iiio into 
rhaik T\-ith tiint", anaiiul tlu^ Bicht. At 
1 aide' (fane, Tasmaiua. tlie olde-^t Australian 
iiiaisiLpi^C 11 V'/yu/vZ/o !>‘>nnc/, ixo ms in tins 

jOiMxi’io-u Lc//e/o( Yc/o'U O' ' tils in ])ki( es. 

PuiMn Irniitic and oil-h.M-inc Papua, 

\>ir!i abundant L> fSrfo^ grh fn 


Older bas,dts tubs, and the older, "fleep 
leans ( t ^Tipy)^lATid (\ icroTid), South 

Wjd-s, aud s ,, in } fei!i Qiie< usl.uid. .\ru< h 
latcu ite and batixite i" assocMted uith this 

<(■1 il s . 

iinjio]t,uir blown eoal series of I'lctoii.i. with 
to-nl planr< .md iieiiitOs. At Ifoiwtl!. in 
Gip[,sLinrb tie s,. ait* sss lri*t tlin.-k. 

De-crt -and-tfuie, luostlv ot tiediuatei onum, 
uith thUi scatiis ot roal in pla- < s, pa>ws 
I low u^wlr ds. lulo ladiolriian shalt's with 
iHlcnuutes. f t jif}nj<)s(ni ! >1 ^ 0(1 urs in the 

reniaikable np.d hcR u\ tbis soric-s. The 
"aiuBtnm* i-j o( < a-ionally marine, wdth 
Iil> >! iK'lifififlJfi n oiiihnif /} sis. 

Rolliji'^r iluwiiN joruiation, t hietly irlaiicitiiitic 
'and" aiul clays , witli abuntUnt ft>i amimfera, 
d/uooyC/-/. ( ' phnen . G/ioo/v;s*, Laninn , 
Pn-lonosPnmn. Sf>fnrh< lom , [< Jdluiosnx, ns, 

I If btosau rm. Xi.'hfxi /b /yc/> / si s, Aiiiinon- 
itc bed, (Scaphile,) of Datwin. The 
Abuditui hmestorus of Xew Guinea ])erhap> 
ruay bt* leferred to thk horizon. At Alaiy- 
borouLdi. Queen‘'land. the Bnrruin eoal so.iius 
aie interst-ratified in the maiine -stunes. 
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Stratigraphical Features — Geological Succession — Go , ttinued . 

Jroup. R^‘pr^"^ent<itive Foimation^. 


Mesozoic — Jura^dic — 

continued. Upper . . oOO to 15. DiAba-e >ilU of Tasmania. 

1,000 

1,000 to 16. Sandstones of the great artesian basin, with 

3.00U hgnitic eoal in places. At Leigh’s Cieek, 

sonth of Lake Eyre, a TT-ft. seam of brown 
coal in thi'. sciie-*. Coal measures of Won- 
thauei and Cape Otway Claience Series, 
Chftun. ip'iWich. CaUide. and Broad^ound. 
QuartZ'tradiyte tuffs ot Biisbane. Tcenicp- 
f>/is dnl/,tftti IS '^pecially chaiacteiUtic, 
and cy<adaLeuU'> form^ like Otozaindei;, 
pit/ oph>/lhi /ti, ii/tt] Altthoptev) :i ciUo abundant. 
C fiio nunieioii-?. Claw ot dinosaur 

in Victoria, aUo fos-il ceratodus. In 
We->tern Au^tialia and Papua marine 
Juia^-ic i'jLk> occui with abundant ammon- 
ites. 

Tr lassie .. 3,000 17. Pioductive coal measures of Ta'?mania. 

Ff allofhern inesent, with TllinifAdia. Ale- 
/ is, cti_. lLi\vke--biiiy uf Xew 

South Wale^, with abundant tO""!! ti'-h, and 
iarire undt->v-iibed labyrinthodonrs. Con- 
tains Pifpi i‘ fini, abuntlant Edht/da, Tre- 
iiianntiis [ ' (/> ■•'ita). ^luc li led .ind green 
tull at ba-e ^eiie". 

Palaeozoic.. Pernio-Ccir- .. Is. .Aeid nrriuite'* ot Xew Jcnciland. Alkaline ''Cries 
bonift'ions ot Port Uyanet, Ta'^imima, and of Kiaina, 

{Pertnia)L] Xew South ale<. 

1.500 19. Upfiei t tr Xew ca -.lie Loal measures. With 35 to 

40 feet w'orLable coal. Glossopferis pre- 
d'>nnnate'< over Ga urjat/n^pfrrls. Dadoxylon 
abundant. The U]>j>er Bow'en coal 
measuie- of Q>ucen-'laiid, anti Collie coal- 
lield, We-teiii AVu>traha, probably are on 
tins hurr/on. 

2,200 L)<>niy)-ov S'uues. Baiieii fre"]! water strata. 

.■)00 to MhMIo (Oil laea-l^o'^ (Tomago or Ea^^t Mait- 

1.500 ! land), about LSOO loot w'urkable coal. 

6,400 ' Upper Marine Sene-, mudstones and sand- 

' -tones, with aimndant Prod acta ^ hnichy- 

^ Ihirr/i^, C/if/o/d^, ’* ulendouito " p-eudo- 

I morph-, o(*(.a-ional gU>.ial eriatics in shales, 

with abundant FentslallahE, 

loo to Lowei ot Uitua coal met-nre-. witii about 

I 3(jp 20 feet of workable c<vrl. Gn/oia //toplcris 

' , piedominate- over Glossoytti is. The Daw'- 

-on I oal measures piobably beloinr here, 
in Qut‘en-la,nd, and the Mei-ey coal measures 
ot Tasmania. 

4,SU0 Lower Mar nt‘ with Eutydcsnut cor- 

datani -yu'cially chaiacteri-tic. Sodic basalts 
' and andesite tutfs aie iiil(‘i->ri uitied. The 

-eiio- t‘nd- in ulaeial beds .300 ieet thick. 

! In Mitoria tliere are the Bacchus Mar^ii 

! l)ed-. (iver 2,600 b'td thick, with at least 

t(fur beds of true tillite. ^At Wynyard, in 
j Tasmania, and Hallett’s Cove, near 

' ^Adelaide, tliese tilhte- are very w'ell 

developed. In Virtona and South Australia 
the tillites re-t on beautifully striated 

' jiavemeiits. 
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STRATiaRAPHiCAL FEATURES — GEOLOGICAL SUCCESSION — Continued. 


Group. 


System. 


Tliicknesa 
in feet. 


Representative Formations 


Paleozoic — , * * * 

continued. , {Unconfor* 
' inity.) 
Carhoyii- 
ferous. 


Devonian — 

Upper . . 


Middle.. 


Lower. . 


Silurian . . 


I 


j * « It 

; (Unconfor- 
i mity.) 

I Ordovician 


i 


The Gympie beds of Queensland are Lower 
I Marine. 

j 

i 20. S phene -granites of New England. 

; 21, Blue-granites of New England. 

20,000 22. Star Series of Queensland, with Lepidodendron 

austrah, Anebnites, and Phillipsia. 

The marine and freshwater beds in New South 
Wales, with Phillipda, Productus semi- 
reticulatus, Lepidodendron australe, L. volk- 
mannianum, L. veltkeimianum. Rhacho- 
pteris, etc. A thick series of acid, to inter- 
mediate lavas and tuffs, occur in this system. 
In Victoria the Man>field beds and the 
Grampians sandstones may be included 
here, together with the felsites and basalts 
of Mount Wellington, Victoria. 

23. Serpentine belt of New England, New South 
Wales. 

10.000 ' 24. Spirifera disjuncta quartzites of Mount 

I Lambie, New South Wales, with Lepido- 

dendron australe. The Archoeopteris sand- 
stones of Victoria may belong here. 

9.000 j Radiolarian cherts, reef limestones, and spilites 

' of Tamwoiih, New South Wales. Burdekin 

series of Queensland, with reef limestone up 
to 7,000 feet thick, an ancestor of the Barrier 
Reef. Buchan and Bindi limestones of 
I Victoria, with andesites. Devonian rocks 

j i of Kimberley, Western Australia. 

14.000 ' Murrunibids^ee series. New South Wales, with 

I Rereptncuhtes and bon 3 ^-plated fish like 

I AsteroJepis^ also a thick series of acid to 

, intermediate lavas. In Victoria are the 

! series of acid lavas and tuffs, the Snowy 

‘ I River porphvries. Dacites, quartz -porphy- 

ries, and granodiorites of this age occur in 
j Victoria, Most of the granites of Tasmania 

i are thought to be Devonian. Devonian 

j rocks occur in Papua. 

! 3,000 to j 25. Shales, sandstones, limertones, contemporan- 

5.000 I eous tuft-,. The type area is Yass, New 

I South Wales. Hamsmannia and Encri- 

nunis, with the corals Rhizophyllum and 
' Murophulluni and Pentamerus hnightii 

, ; are characteristic. At the base of series is 

Hal y sites in great abunr lance. At Lily dale 
! in Victoria, Chudleigh in Tasmania, ‘Chil- 

I ' lagoe in Queensland, limestones of this age 

, are well developed. They are frequently 

! ] associated with radiolarian cherts. 


' 9,000(?) 26. These rocks arc either littoral, like the Tempe 

' ! Downs bed-, south of the Macdonneil Range, 

with Asaplfus and Endoreras abundant, or 
are of the Vii torian t\^pe, black .shales, sand- 
stone-, giaptolitic shales, with some sponge 
spicules, phosphatic -lates, and cherts. They 
are also developed in New South Wales 
at Tallong, Mandurama, etc. "The rich grapto- 
lite fauna is described later in this article. 
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Stratigraphical Features — Geological Succession — continued . 

Group. System. Representative Formations 


Palaozoic - Cambro- . . 27. These rocks consist of the diabases and tuSs, 

coiitinntd, Ordovl- ! probably spilitic, of Heathcote and other 

dan {?) areas in Victoria. Probably the porphy- 

roid series with breccias, tuffs, etc., of 
western Tasmania also belong here. 

Cambrian 10,000(?) 28. This system is chiefly deyeloped in South 

Australia and Northern Tenitory. In Nor- 
thern Territory thick sand^stones oyerlie 
massiye ArchcEOcyathince limestones, perhaps 
7,000 feet in thickness, another forerunner 
of the Barrier Reef. Beneath the richly 
fossiliferous limestones {Salterella limestones 
: of Northern Territory) is a yast thickness of 

! basalts and basic tuffs. About half-way up 

in the series in South Australha are tilhtes 
j up to about 1,000 feet in thickness. 


I (Great Un- 
' conformity.) 
Pre- Algonk ian 

Cambrian 


Archcean 


29. The ^losquito Series of the Pilbara gold- 

field, Western Australia, is a schistose group 
unconformably underlying the Cambrian(?) 
NuUagine Series. This in turn rests on an 
older series, the Warrawoona. Both may 
be considered Algonkian, as the rocks can 
be recognised as Sediments. 

At Kalgoorlie the conglomerates are Algon- 
kian, as are those of Goat Island, Tasmania, 
wdth mica schists and garnet-zoizite- 
amphibulites ; in the Mount Lofty and 
Plinders Ranges the rocks of the Houghton 
magma, so lich in titaniferous iron and 
diopside, and connected with radium 
deposits are also probably Algonkian. 

The Glenelg Riyer schists and Mitta ^Mitta 
schists of Victoria may also be Algonkian, 
as weU as most of the mica and quartz 
schists of Northern Temtory, 

30. Archa*an rocks are widely spread in Western 

Australia in the Musgraye and Macdonnell 
Ranges, and at Port Lincoln, in South Aus- 
tralia, and between Camooweal and Borra- 
loola, in Northein Territory. The Aguilar 
Raime in Queensland, north of Brisbane, con- 
taining glaiicophane schists may also be 
Archaean, as well as the main axis of British 
and German New Guinea. 


(b) Pre=Cambrian System. 

The rocks of this age, comprising both Algonkian and Archaean formations, 
aie deyelo 2 )ed on a j^articularly grand scale in Western Australia and Central 
Australia, in fact, about one-third of the wdiole area of Australia, namely 
approximately 800,000 S(|uare miles, is occupied by tliis vast ciystalline com- 
plex. Pre-Cambrian rocks are also developed in the Kimberley gold-field 
of AVestern Australia, as well as at Darwin, extending from the latter at 
intervals to Camooweal in Queensland. In Xew South Wales, they are 
represented by a belt of Garnetiferous mica-schist with amphibolites and 
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ill tlif* Barri^n' Eaiifres of the Brnkoa Hill silver-m^ld. Tlay are repre- 
sente.l Uv >rhi>t'' near the Cobar Coppor Mines of Xew South AMales, and 


Fig 4. Diagrammatic Sections ACROSS Co LUE- Stirling Trough 

Vertical Scale 8000 Feet to an inch 

M'^Tooibrunup 3341^ 



bv a tiikk seiies of furstalline '^chists in a broad belt of country stretching 
S.S.E. iiom MV)donga and Tallaimatta. through Onieo and Tongio West in 
Xuith-ea>t Victoria. Other areas occur in Victoria south of Mount Stavely 
and m the ba^iu of the Gleuelu River. In Tasmania, a tvell-marked belt 
(if mira->chist and white saccharoidal {|uartzite. and a very interesting belt 
of Z'.n^ite-ainphibolite. are asciibed to thi^ group. With tlie exception of 
the ia>t-mentioned rock, all the Pre-Cambrian rocks of Tasmania appear 
to have been of sedmientarv origin, and should therefore be referred to the 
Alii(nikian system. In Western Australia, the group is divisible into two 
poitions, or we luav sav that two groups aie present : Firstly, an older 
form of gneisses and acidic schists with intrusive gi'anite and pegmatite 
veins with numerous dykes of diorite, norite, dolerite, etc. Secondly, Algon- 
kiaii rocks formed of coarse conglomerates together with, in places, altered 
volcanic tuffs and amvgdaloidal dolerites, the latter evidently being of 
contemporaneous origin. The principal gold-fields of Western Australia, 
one of which alone (Kalgoorlie) has produced to date over £100.000.000 
worth of gold, are situated in rocks, probably of this group, occupving deeply 
infolded basins, partly of Pre-Cambiian basic lavas and tuffs, in the older 
crystalline complex. As shown on tlie Section. Fig. I. these Pre-Cambrian 
locks have been intensely folded, tlie trend of the folds being nearly meri- 
dional . but on the whole liavirig the form as shown on the PI. III. of a 
vei v open inveited letter “ S.” One can distinguish at least four of these 
gieat gold-beaiing basins from east to west in the following order : - Kanowna, 
Boulder aud Kalgoorlie, Coolgardie, and Southern Cross. In the Pilbara 
distiict of Western Australia, thiu’e is a considerable development of minerals 
of tlie ran* earths associated with veins of pegmatite traversing Pre-Cam- 


F IG 5. Sketch roughly diagrammatic Prom Perth to Kalgoorlie. 

^ .. Suggested ^objsfcva Cions oF A Gibi>Maitl3nd,FGS 



hri.in rof k^. Foi example. .i->soi with tin-stone are fimnd in this region 
taiitalite in sufficient ([u.intiry to cMutrol the whole of the tantalum market 
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of the wnrhl. TJie mineral gadoliiiite. associated with well-crystallized 
nvmazite. and occasionally the rare radio-active mineral pilbarite. a lead- 
beaiinii uranium ore. are also met with within this area. At Mount Painter 
b«nween the head of Spencer's Gulf and Lake Eyre, the Pre-Cambrian rocks 
comprise remarkably massive deposits with coarse mica-schists, containing 
an abundance of sapphire. These rocks are traversed by a huge lode con- 
taining radio-active minerals, such as monazite. torbenite. autunite, etc., 
together with a considerable amount of ductr^par. This lode has been traced 
along a continuous outcrop <'>f over a mile, and in places is said to be over 
20 yards in width — in places as much as 30 yards. At present tlie lode is 
only being prospected. At the Radium Hill, at Olary, on the railway line 
from Adelaide to Broken Hill, there is a considerable deposit of uraiiium- 
bearino- titamferous iron ore. At the surface outcrop this is stained lemon- 
yellow tr> orange by carnotite. The ore from this mine is at pre.^ent being 
.successfully treated at Woolwich, Sydney, and it is expected that it will soon 
be possible to produce not less than a gramme of radium bromide annually 
fiom this mine alone. In the MacDonnell Ranue^. associated with the 
pegmatite dykes are laige civstals of miisco^'ite mica, from 1 foot up to 18 
inches or more in diameter. Beryls in large crystals, but not of commercial 
value, occiii ill the same region. A remarkable rock in the Pre-Cambrian 
group IS that known the i ibboii jasper. This rock, often many hundreds 
of vards in width, is t\ 7 )icallv a beautifullv banded haeniatitic quartz rock. 
It can 1>e traced for hundreds of miles along the gold-bearing belts of Western 
Australia. From its southern gold-helds, as far north as Kiml>eriey gold-held, 
wherever reefs of quartz intersect it tliey are usually gold-bearing. Recent 
petiol(‘gical research proves that this ribbon jasper is actually a mylonizcd 
quartz-dolerite, subsequently altered by silicihcation. It is singular that 
in other places as at Boulder, near Kalguorlie. a similar mylonized quartz- 
doloiite has been conveitcd into a graphite schist, probably as the result 
of long-continued emanations oi methane. This gas is still being evolved 
from the gold telliiride-bearing graphite-sdiists at the Great Boulder Pro- 
prietary Mine. At Bimbowrie. in South Aiistialia. magnihcent crystals of 
cliiastolite, used for jewellery .ire abundantly developed in the Pre-Cambrian 
rocks. To the east of tlie Mount Loftv Ranges, in South Australia, there 
is a eousideiable development of aiidaliHite-hearing schists, with which 
are associated schistose diopside-diorite. The latter rock is very rich in 
ilrnenite. and black sands derived from tliis ilmenite are plentifully dis- 
tiibiited througliout the liasalt r(>ck^ of the succeeding Cambrian formation. 
Reference li.is already been made to tlie considerable development of Pre- 
Cambrian rocks in the meghboui hood of the Broken Hill silver mines. Xo 
attempt Ikis <o. yet iieen inado to form even a rougli approximation of the 
thiekness of the Pn-C'ambi Lms. but it rta tainly must be veiy vast. 

(c) Cambrian System. 

Rocks of this age are develojied ou a grand scale in tlie northern jiart 
of Xortliern Teiritory. as well as lauwt'en Lake Eyre and Kangaroo Island, 
to the south of Alelaide. They ai e also probably represented by the Xulla- 
gine series in the Pilbara region. At that gohi-tiehl. conghunerates perliaps 
of (Cambrian age overlie quite uneonitonuabl}' the older schists. These 
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conglomerates contain gold and small diamonds, and are the oldest diamond- 
bearing horizon as yet proved within the Commonwealth. In the Northern 
Territory, in Arnhem Land, and in the Barclay Tableland, the Cambrian 
rocks there, largely formed of limestones, have proved invaluable as a source 
of supply of sub -artesian water. These limestones in the Northern Territory, 
at the Daly Elver, as well as at Mount Panton, in the Kimberley gold-field, 
are rich in the fossil pteropod — Salterella hardmuii. Their thickness is cer- 
tainly several thousands of feet, possibly 7.000 feet. In Arnhem Land and 
at Kiinberlev. these limestones overlie thick sheets of basic lavas, apparently 
contemporaneous in these Cambrian deposits. The two salient points of 
scientific interest about the system as developed in the Commonwealth are 
First, the development on a grand scale of glacial tillite. It has now been 
demonstrated that these glacial beds are in places fully 1.000 feet in thickness 
and extend from the Sturt Gorge, east of Adelaide, at least as far north as 
Pekina. to the north of Port Augusta, and may extend almost to the tropic 
of Capricorn, near Lake E\ue. The glacial beds of South Australia cross 
into New South Wales in the Barrier Eanges. about 20 miles noith of Broken 
Hill. These glacial beds are met with about half-way up in the great thick- 
ness of Cambrian strata, and are miny thousands of feet below the second 
feature about to be described, namely, tlie Arcltfieocyathinue limestones. 
Tliese rocks are developed on a large scale at Yorke’s Peninsula, to the we.st 
of Adelaide, as well as near Normanville and the Onkaparinga Valley, whence 
they extend at least as far north as the Blinnman and Ajax Mines, near Lake 
Eyre. They contain a rich and exi^uisitely preserved fossil marine fauna. 
It may be mentioned that small pieces of similar limestone were discovered 
by Sir Ernest Shackleton near Blount Darwin, about 36^ miles from the 
South Pole. 

The Hcathcotian Series. 

Shales and mudstones containing the trilolite.'^ Dinestis and NotasapJnts. 
Protospongia and other sponge spicules, bracliiopods and radiolaria occur 
about 3 miles north of Heathcote. These were originally referred to the 
Cambrian and later to the Ordovician. Eecent evidence tends to reinforce 
their Cambrian age. Immediately underlying these beds to the east, come 
a mixed series of black cherts, cherty sliales. and igneous rocks, principallv 
basic lavas, described as diabases, tuffs, and agglomerates, witli a few minor 
dioritic intrusions and a larger intrusive mass of micro-granite, T(> these 
rocks tlie term Heathcotian has been applied, and tliey have ])een described 
as underhung the Dinesus beds with a marked unconformity, and have been 
refened to the Pre-Ordovician and even to the Pre-Cambrian series. Others 
have pointed out that there is no evidence of unconformity between them 
and the overlying Ordoviciaiis. but a gradual passage, and tliat therefore 
they cannot bo older than Cambrian and mny be (.'ambro-Ordovician 
in age. Similar rocks, witli similar stiatiaiaphical relations, and 
containing black cherts with Prvtospougtd and radiolaria interbt‘dded 
with diabases occur to the north-cast of Laucetield. Probablv the 
diabases and cherts of Mount [Major, near Dookie : of [Mount Stavely, and 
of the Hummocks, in the west of Victoria, ar(‘ also referable to the 
Heathcotian series. 
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111 Tasmania, Cambrian rocks of the nature of yellow rusty friable sand- 
stones and quartzites occur at Caroline Creek, between Eailton and Latrobe, 
as well as on the Humboldt Divide, and in the Florentine Valley. These 
rocks, which contain well preserved casts of Dihellocephalus, are considered 
to be of Upper Cambrian apre. 


Fig. G. — Diagrammatic Sections across Victoria. 



In Tasmania the Porphvroid Series of schistose quartz-porphyries, 
felsite tuUs and breccias, and spilitic basic rocks, of the Leven Gorge, 
Dundas, is presumably of Heathcotian. and therefore perhaps of Cambrian 
age. 


(d) Ordovician System. 

Two well-marked t^qies, tbe one littoral, the other probably pelagic, 
are referred to this svstem. Shallow water strata of the former t^’pe have 
been described from the Tempe Down^ Station and the Levi Range, to the 
south of the ]\IacDoniiell Ranges, These rocks show ripple marks and sun 
cracks, as well as cubical pseudomorphs in <|uartzite after rock-salt. Abun- 
dant well-preserved fossils, of which the commonest forms are Orthis leviensis, 
Eadoceras ivarburtoni, Asaplius are to be found in this neighbour- 

hood in sandy calcareous shales. The otlier tv-pe of Ordovician rock, the 
dominant t\q)e in fact, consists of black carbonaceous shales and slates, 
witli bands of fine-grained sandstones and quartzites and occasional con- 
glomerates. They are best developed in Victoria where they are closely 
folded and strike generally in a N.X.W. direction. They are divided into 
a lower series, in which the lilack shales and slates on the whole predominate, 
and an upper series in which sandstones are more prominent, and containing 

C. 12154. S 
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basal coiiduiuerates as at Kerrie, east of Mount Maceduii. The lower member 
has been divided by its graptolite zones into the following divisions from 
above downward : — ■ 

Darriwil series, 

Castlemaine series, 

Bendigo series. 

Lancefield series. 

The most productive gold-fields of Victoria, such as those of Bendigo, Bal- 
larat, Daylesford, Maldon. Dunolly. Poseidon, and Steiglitz occur in Lower 
Ordovician rocks, near intrusions of gTanodiorite. It has been suggested 
that the quartz reefs are generally most productive where traversing black 
shales of the Bendigo series. The Lower Ordovician rocks have so far only 
been found in Victoria, and with the exception of the Mornington Peninsula, 
only to the west of a line running north from Melbourne and stretching to 
the western boundary of the State. The Upper Ordovician rocks are, on 
the whole, less closely folded than the lower series, are less auriferous, but 
have a generally similar N.X.AV. strike, and occur only to the east of a line 
rtmning north from Melbourne. Near Melbourne they occur at Diggers Best, 
and further north at Kerrie, east of Mount Macedon. Inliers of Upper 
Ordovician rocks occur near the Woods Point gold-field, and also further 
east, suiTounded by the broad belt of Silurian rocks, while very extensive 
areas in Eastern Victoria have yielded only Upper Ordovician graptolites. 

Northwards from Victoria the Upper Ordovician locks extend into New 
South Wale.s. sweeping in abroad belt to the east of Mount Kosciusko, between 
the Snowy Biver and Cooma. A belt of the same rock has been identi- 
fied at Talloiig, near Marulan, where it has been shown there is a great uncon- 
formity between this system and the overlying Silurian system. At Gadia. 
near Orange, there is a great belt of these rocks c-ontaining contemporaneous 
andesite lava, with large deposits of iron ore. Though extensive, these 
are not as large by any means as the great ironstone mountain deposits— 
the Iron Knob and the Iron Monaich — to the west of Port Augusta, from 
which the ore is to be obtained in the near future to supply the large steel 
works about to be erected at Newcastle. In Tasmania, strata of Ordovician 
age are represented at the Beaconsfield gold-field, near Launceston. 

(e) Silurian System. 

Strata of this age appear to be wholly restricted in the Commonwealth 
to the eastern portion of Australia and to Tasmania. In Tasmania thev 
are well developed in the neiglibourhood of the Mount Lyell ]\[ine, where 
they contain the trilobite EoDtalotfotus, The c^tuita in Victoria are divided into 
the Upper or Yeringian and tln^ Lower or IMelbournian series. At Lilydale,in 
Victoria, there is a well preseived manne fauna in tlie limestones of that 
locality. These strata are not so strongly folded as those of the Ordovician 
System. Perhaps the richest fossil-bearing locality for the Silurians is To be 
found in the Yass district of New South Waie>. The rocks there consist of 
contemporaneous dacite tuifs with s<indy '^hale^, (^Ilve coloured to yeilowisli 
brown shales and numerous beds of limestone. The limestones are built up of a 
rich coral fauna. In fact, they are obviously old fringing coral reefs. One 
of th(.' most common and characteristic corah is the mushroom sliaped form. 
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Mucopkyllum. Pentmnerus is very plentiful near the limestones in the middle 
system. Halysites is very common and characteristic in the lower lime- 
stones of the system, being: so abundant at Spring Creek, near Orange, and 
at Molong, as to constitute by itself coral reefs. In the upper strata the 
trilob ites Eaiismannia and Encrinurus occur plentifully. The famous 
Jenolan caves of Xew South Wales have been hollowed out of limestones 
rich in Pentamerus, These are capped by massive black cherts, chiefly 
composed of radiolaria. At the limestone reefs at Wellington, New South 
Wales, beautifully preserved siliceous sponges allied to Astylospongia may 
be collected, weathered out of the surface of the limestone. Silurian rocks 
so far have been identified in Queensland only in the neighbourhood of Chillagoe, 
where lime'^tones containing Halysites are developed. At the same time 
it is considered probable that a belt of Silurian extends through Queensland, 
from the south of Boulia to the extreme north-west, and from 20 miles east 
of Cloncurry to the western boundary of the State. The Stirling Range, 
m the south-western portion of Western Australia, has been doubtfully re- 
ferred to this period. 


(f) Devonian System. 

This is the oldest system in the Commonwealth in which definite fossil 
plants have been discovered, and such give evidence of a great extension 
of the land surface of Australia in an easterly direction since the close of 
Pre-Oambrian time. They occur at intervals all the way round from Kim- 
berley to Cloncurry, the Burdekin basin, the Tam worth area, the region 
west of the Blue Mountains between Mudgee and Bowenfels. as well as in a 
parallel strip near Wellington, Spring Creek, near Orange, and Canowindra. 
They are also represented at the Yalwal gold-field, to the south of the Illa- 
warra District, as well as on a large scale at Burrinjuck. and also in the 
Pambula regions. In addition, outlving patches of Devonian rock occur 
at Cobar, Oxley’s Tableland. Gundabooka Mountain, and White Cliils, 
beyond Wellington. Southwards thev can be traced into Victoria, as the 
Snowy River porphyries and the Buchan and Bindi limestones and the 
Tabberabbera shales. No undoubted Devonian rocks have as yet been 
proved in Tasmania, in South Australia, or in Western Australia south of 
Kimberley. The system is dmsible into three series. The lower is often 
chiefly volcanic, consisting of banded rhyolites and tuffs. These are asso- 
ciated with reddish-purple to chocolate coloured shales. In places the 
volcanic rocks become basic. In the neighbourhood of Burrinjuck and 
higher up the Murrumbidgee River, near Taemas, there is a splendid develop- 
ment of folded Lower Devonian limestones. A conspicuous and charac- 
teristic large fossil in these rocks is the form ReceptacuUtes. Remains of 
large bony-plated fish, such as Coccosteus and Asterolepis, have been found 
in these limestones. In Victoria, the Buchan and Bindi limestones occupy 
eroded hollows in the surface of the Snowy River porphyies. The Gram- 
pian Range of white, grey, red, and purple sandstones and conglomerates 
perhaps belongs to the Upper Devonian beds. The conglomerates, sand- 
stones, and shales of Mansfield, Victoria, are perhaps of Upper Devonian 
age. In New South Wales. Middle Devonian rocks are well represented 
in the Tam worth region by massive coralline limestone, in which the curious 
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type Sanidophylhi/n is a domiiiaiit form. Associated witli the limestones 
is a vast thickness, about 9,000 feet, of tufaceous clieity shales, with con- 
cretions of radiolarian limestones. In some of these the radiolaria are 
exquisitely preserved. Interbedded in the shales are numeiuiis casts of 
Lepidockifdron australe. In Queensland the chief development of Devonian 
rocks is in the Burdekin basin. There they consist of very massive con- 
glomerates at the base, passing upwards into coral reef limestones of vast 
thickness. On the Manning Kiver they are no less than 7.000 feet thick. 
The most characteri.stic fossils are FacJiypora nieridio}talis and Sttwnatopo/'ella. 
With these aie associated fossil plants such as Dicra^tophyllam, as well as a 
remarkable undescribed form. Upper Devonian rocks are mostly lepre-^ented 
bv reddish to grey quartzites, sandstones, and red shales. They are t^'pically 
developed at Mount Lambie. IMount ^YalkeL. and Spiia^ Creek, near Orange. 
New South AVales. Tliese strata are very rich in Spirifera di^jut>cf<i and 
RhyttcJiOt^ella plearodoH. Lastly, at Kimberley, in MVstein Australia, there 
is a belt of inaiiue Devonian rocks containing a fauna which suggests that 
it mav be of Middle Devonian age. 

(g) Carboniferous System. 

With peiliaps the exception of a small belt of ro( ks at Kimberley, which 
is rumoured to contain Lepldodendt'on. and tlie Grampians sandstones in 
Western Victoria, which have recently yielded forms of IJugnhi and fisli 
remains similar to those of the Mansfield rocks, no rocks of this age are known 
to be developed in Australia, to the west of a line joinimz Cape York with 
Melbourne. No trace of L^pidodeadron has as yet been found in Tasmania. 
The genus is widelv represented in Queensland, where much of the folded 
highlands of the north-eastern coast ranges are built up of these rocks. 

The latest folding to which the earth's crust in Australia hu'^ been sub- 
jected belongs to late Carboniferous time. far no maiked unconformity 
has been traced between the Devonian and Carboniferous locks. RfX'ks of 
true Carboniferous age in the Commonwealth aie characteiized by the pre- 
sence in their lower strata of Lepidodead > on roJk^/fnn tnanHoo L. veltJfen/nd/funt 
and L. dichototnuhi^ and in their upper portion by several species of Rhachop- 
teris dm\ A f}ei}nites. So far no single ex.imple of <i Lepidodendron has been 
found <in^wvhere in th«^ Commonwealth in nadts of so-called Fernio-Car- 
bomferoiis agee A maiiue faun.i is a>'>ociate<l with tins system particularlv 
in it-^ lower and middle poitions An important form to distinguish the 
Carboniferous rocks fi'oiii the Devonian on the one hand, and the Permo- 
Carboniferous on the (.)ther, is Phillipsiu. So far no tJ'ace of nijobites has 
ever been obs(M’ved in any of the tt'iie Pei mo-( \ii bonifei ous r(.)eks. 21 ichidhtia 
and Ldhostrotlon found in New Lngland <uo e^v^ntially Cai Imnihuous forms 
which never ascend into the Pernio-CaihonifeiuU'5 sy',tenLs. Le^s reliance 
ean be phiced on the biaudiiopods. many of which, such as Prod^udab' aetnireticu- 
latub, Orlhis, <ual Streplorhy/^c^ik'^. &c.. ascend into the Jhaano-Carbonifeious 
system. 

The upper sei‘i(‘s of the Car]>onifeiou> >y>t('iu is chaiacteri/rd bv a vast 
thickness of lavas and tuffs, mo'itly <icidie suGi as rhyolites and ceratophyre^ 
associatcMl with li^’perstlieue andesitis and liornldemle andesites and magne- 
tite-sandstones. Intrusions of giunites and qiuu tz-porphyries occur on a 
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grand scale in tkis system, and it may he assumed that the ihyolites and 
othei acid lavas are the volcanic representatives of the granite batholiths. 
Xb regards local development, Carboniferous strata formed of reddish shales 
and sandstones are most t\*pically developed in Victoria, near Mansfield. 
They there contain Lepidodendron australe with an abundance of fossil 
fish such as Gyracanthides ntnrrayi, Acanthodes australis. Enplenrogmus 
cressH'elli, Strepsodus decipiens. Ctenodm hreviceps, Elonichthys siveeti. 
E. gibhas. It may be mentioned that it has been proposed to place these 
beds in the Upper Devonian, the occurrence of Lepidodendron australe, the 
the most characteristic of our Devonian plants, suggesting this possibility ; 
but at present the Victorian geologists prefer to class these strata as Lower 
Carboniferous. The occurrence of Lepidodendron australe in beds of un- 
doubted Carboniferous age in the Star series of Queensland seems to justify 
this classification. 

In Xew >uth Wales the Caiboniferous system is about 20,000 feet 
in thickness, and extends in a wide folded belt from Port Stephens 
northwards into New England, reaching the Queensland border near the 
Horton River. 


(h) Permo=Carboniferous (Permian) System. 

Of all the sedimentary formations developed in the Commonwealth this 
sv-stem is perhaps the most interesting by reason, in the first place, of the 
wonderful evidence of past ice action ; in the second place, on account of 
the remarkable development of the Glossopteris and Gangamopteris flora 
which replaced everywhere within the Commonwealth the Lepidodendron 
flora of the preceding system ; and, in the third place, this system is specially 
interesting on account of its marine fauna, which belongs to two sharply 
diSerentiated types — the western, allied to the Permo-Carboniferous fauna 
of India; and the eastern, a distinct fauna unlike, in many respects, any 
developed in other parts of the world. It is also interesting on account of 
the fact that probably nowhere else in the world are the strata of the Permo- 
Carboniferous system of such thickness, or so rich in diversified forms of 
animal life. It is not proposed to discuss the Palaeontology of this system 
here, as Mr. W. S. Dun has given a summary of it at the end of this article, 
and details are given in the handbooks for the various States. 

In regard to the upward passage from tlie Carboniferous strata into the 
Permo-Carboniferous, it may be said that, while there is little evidence of 
unconformity in some places, in others the unconformity is fairly .strong! v 
marked ; as, for example, near Lochinvar in the Hunter Valley of Xew 
South Wales. At the same time, the unconformity is not nearly as strong 
as that developed in the British Isles. ]>etween the dolomitic breccias of the 
Permian system, and the Carboniferous rocks. 

It has already been stated that the Carboniferous strata in the Common- 
wealth are mostly disposed in faiidy close folds. On the other hand, the 
strata in the Pernio-Carhouiferous system are either perfectly horizontal 
or disposed in broad open troughs and arr-hes. Only in the (Mse of the strata 
at Drake and Umlei cliff in Xow England and of the Ashford areas in Xew 
South Wales, and the Gympie area in Queensland, are the strata of tiiis 
system highlv disturbed near granitic inti’usions. 
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In regard to the term “ Permo-Carboniferous,” in view of the present 
state of our knowledge it is somewhat of a misnomer. The term was applied, 
in the first case, by Messrs. E. L. Jack and E. Etheridge, jun., to certain 
strata in Queensland, which undoubtedly did unite between themselves forms 
of life, chiefly marine, partly characteristic of the Carboniferous, partly of 
the Permian. It is now known that in Queensland these rocks can be sharply 
divided into two groups, viz. : an older group, in which Lepidodendron and 
Phillipsia are present ; and a younger group, in which neither of the above 
fossils ever occur, but which contains a marine fauna distinctly comparable 
with that of the Hunter Eiver region of New South Wales. In spite of the 
fact that some of the brachiopods of this Permo-Carboniferous system show 
affinities with those of the Carboniferous, it appears to the writer that there 
is no longer need for the retention of the term Permo-Carboniferous, but 
that the strata of this system should be considered to be Permian for the 
following reasons : — ■ 

(1) At the very base of the system is a thick and widely developed 
series of beds of glacial origin, which can be certainly cor- 
related with the Dwyka beds of South Africa in the Karroo 
system, also with the Talchir beds in India, as well as with the 
glacial strata known as the Orleans Conglomerate of the Santa 
Catharina system of South Brazil and of the Argentine. 

Xow, in South Africa the marine reptile Alesosaurus is found in strata 
conformably overlying the gracial beds of the Dwyka series, so that, pre- 
sumably, this reptile was more or less contemporaneous with the Dwyka 
ice age. Similarly, in Southern Brazil, we meet with remains of Mesosaiirus in 
strata conformably overlying the Orleans conglomerate. Still further north 
we encounter the well-marked Permian fossil Schizodiis, and other marine 
forms, in shaly strata apparently on the same geological horizon as that 
containing the above reptile. 

If, therefore, Mesosauras, a powerful marine swimmer and therefore a 
rapid migrator, is really Permian, then the Orleans conglomerate and the 
Dwyka conglomerate are also of approximately this age. 

(2) We find that in Russia, in the neighbourhood of i\Ioscow, a flora 
rich in Glossopteris and Gangmaopteris, as shown by Amalitzk}’, 
overlies sandstones, marls, Ac., which at Brasnoborsk contain 
Bakeivellia ceratopliaga, SchL, and Schizodiis rossicus, Vern. 
All the above strata in Northern Dwma are considered bv 
Kohen to be referable to the Zechsteiu. 

But while the term Permian might probably be substituted with advan- 
tage for the term Permo-Carboniferous m Eastern Au.'^tralia, it is doubtful 
whether it is equally applicable to the so-called Carboniferous rocks of Western 
Australia, in the Kimberley District In other parts of Western Australia, 
where so-called Permo-Carboniferous rocks are developed, as at the Gascoyne, 
Wooramel, and Minilya Rivers, a well-marked glacial horizon the Lyons 
conglomerate,” underlies the bulk of the so-called Carboniferous strata. 
There is now little doubt that this glacial horizon is identical with that of 
Bacchus Marsh, in Victoria, Hallett’s Cove, in South Australia, Wynyard, 
in Tasmania, and Lochinvar, and Kempsey in New South Wales. .Ul the 
strata above this glacial horizon miglit fairly be termed Permo-Carboniferous 
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at any rate, if not Permian. In the Kimberley District of Western Aus- 
tralia, the glacial horizon has not been identified definitely, and perhaps 
does not exist there, but the fossils are essentially similar to those above the 
glacial horizon of the Lyons conglomerate, and may therefore provisionally 
be classed as Permo-Carboniferous and even Permian. 

While therefore considering that there is much to justify the term 
Permian ” being substituted for that of Permo-Carboniferous.” the writer 
proposes to retain temporarily for the purposes of this article the old term 
Permo-Carboniferous,” chiefly because it has been so widely used, and 
generally accepted. 

As regards geographical distribution, rocks of this system are very widely 
spread throughout the Commonwealth. In Tasmania about one-half of 
the island, which is rather bigger than Ceylon but smaller than Ireland, is 
covered with rocks of this age. They commence with an important series of 
glacial beds, having a total thickness of about SOO feet. Splendid sections 
of this can be seen between tide marks on the beach to the east of Wynyard. 
Several stihated pcavements occur in the tillite, which show that the ice moved 
from about S.8.W. to X.X.E. An interesting fact which has lately come to 
light is that there are at least three, perhaps four distinct tillite horizons, 
and these are separated from one another by strata perhaps representing 
inter-glacial epochs. Each tillite horizon can be correlated certainly with 
those of Victoria, and almost certainly with those of South Africa, and these 
are succeeded by marine strata belonging to the Lower Marine series, over 
600 feet thick at this locality. This series is followed by one of the most 
important coal-bearing horizons in Australia, viz., the Greta series. In 
Tasmania, however, the series is represented by only a few seams of coal, 
from 20 inches up to 3} feet in thickness. In places this coal passes into 
kerosene shale, formed largely of the problematical plant considered to be 
an alga, Reinschia australis. Above the Greta series is a considerable de- 
velopment in Tasmania of rocks of the Upper Marine series. In Tasmania 
the great series of freshwater coal measures developed in New South Wales 
and Queensland above the Upper Marine series are wanting, and in Tasmaina 
rocks of Trias- Jura or Jurassic age rest conformably on the topmost Marine 
beds of the Permo-Carboniferous system. 

In Victoria there is a wonderful development of glacial beds of the nature 
of tillites associated with contemporaneous conglomerates and ripple-marked 
sandstones, togetlier with fine clav shales. The whole series passes upwards 
into sandstones containing Gaugamopteris. and is over 2,000 feet in thickness. 
Hitherto no marine strata nor coal seams have been discovered in Victoria 
m this system. These glacial beds lie on a surface of low relief, though in 
places, as at the Werribee Gorge, the tillite fills an old U-shaped valley, 
perhaps an overdeepened valley. The rocks on which the tillite 
rests, mostly of Ordovician age, with Post Ordovician granites are very 
strongly striated and grooved by ice coming from a southerly direction. 
The sandstone beds between the tillites show strong evidence in places of 
contemporaneous contortion. As the matrix of the tillite varies with that 
of the subjacent rock, there can be no doubt that the tillite was formed by 
an immense sheet of land ice, the main mass of which lay to the south. These 
glacial deposits can be traced at intervals across Victoria, northwards by 
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way of Heatlicote to BeechwortL, close to the soiitheru border of Xew South 
Wale-A. ,iud hue striated pavements can be seen at Deniiial. near Heathcote, 
together with erratics up to 30 tons in weight. AVe>t wards they extend 
under the level plains of Tertiary rock, having been proved to unde i lie XhilL 
To the south of Adelaide, between that city and the mouth of the Murray 
River, there are magnihcent cliff sections showing the j unction of these old 
glacial beds with the Lower Cambrian strata. Beautiful striated pavements 
are to be seen in the Inman Valley, Hallett's Cove, etc., which prove that 
the ice came from a south by east direction. The glacial beds are there, 
with their associated conglomerates, sandstones, and shales, fully 900 feet 
in thickness, but so far in vSouth Australia, as in Victoria, no productive coal 
of this age nor marine fossils have as yet been found. In fact there are 
considerable j)at^hes there of Permo-Carboniferous glacial landscape re- 
discovered by modern denudation. Still further wt^<t. ia the south-west 
('orner of Western Australia, there is a -^iiiall basin, pre^eivediii a deep trough 
fault, known a^ the Collie coal-field. This coal-field contain^ the fossil plant 
Gangat no plans, associated with numerous seams of coal up to over 10 feet in 
thickness, but the strata are so very porous, that when shafts, hordes or tunnels 
are made in these measures they become veritable aitosian wells. The 
coal itself, contrary to usual expel ience in .strata of tliis age. is distinctly 
hydrous. Northwards from Perth the Irwin River region has preserved 
a small patch of glacial beds immediately underlying richly fossiliferous 
marine strata iiK-luding limestones, and conformably overlying brown clsiy 
shales. Two seams of coal confoimably overlie the marine strata, the main 
seam o feet thick and though not so proved by fossils, presumablv of Pernio- 
0 irboniferous age. Still further north in Western Australia, the glacial 
conglomeiate has been traced from near the Carnarvon bore at the mouth of 
the G-ascoyne River to the Wooramol River, and almost up to the latitude 
cd Xm'th-west Cap*^. Thus m Western Australia these Permo-Carhomterous 
glacial heels actually touch tiie regi<m of the tropics. As evidenced bv the 
nature of the contained boulders, when compaied with tlieir neaiest parent 
rocks, it is clear that the ice sheets, which produced this glaciation, moved, 
on the whole, from the inland platen u we'^twaiids or northwards, probahlv in 
a north-westerly direction, inasmuch as the glacial iioulders become pro- 
gressively larger the further soutli they are traced. These glacial beds are 
known as the Lyons conglomerate." So far no striated fioor has been dis- 
covered beneath them. In the Kimberley distiict of Western Australia 
there is a considerable developineiit of maiiue Peiiuo-Caibondej ous (siicareous 
sandstones and limestones, and it lias been })rov(‘d that these Carboniferous 
strata from the Gascoyne River to the Kimberley J)istnct ( ontain invaluable 
supplies of artesian water, though strange to say thev are ipiite wantim^ in 
productive coal .seams as f<a' as they have yet lieeii tested. Strata of 
this ‘i^e extend fuitli.r oa t ai und tli Au^ti* iluui coast to the Victoria 
River. The marine strata at tiie Victoria Kivei’ are a^>ociated with fresh- 
water shales cont.uuiiig Glo^^opten,',, Tlii'^ Glossopfru uiHleihes strata whicli 
contains Orthoteks and Aulostifjes, This ioimation has been traced across 
into Ariibem Land (to tlie noith-east ot Daiwiu), .nid to the islands <.f the 
uortl.-M-t extremity of Arnli.-iu Liud. Uidote Isl.utd is thought to belong 
to this sy,,tem. A remuikable feature is that from the Gulf of U.irpentark 
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around to tlie Irwin Eiver region the ’whole assemblage of marine Permo- 
Carboniferous fossils is distinctly of Indian type. S.S.E. of Cape York is 
a. deep indent in the coast line, marking a prolongation of the trough valley 
in which lies the Penno-Caihonifeious coal-field of the Little Eiver. As 
the result of heavy downthrows, the strata have been forced into rather sharp 
zigzag folds, a rare structure in rocks of this age in Australia. Xear Towuis- 
ville is a small development of Permo-Carhoniferous strata, which there 
underlie the coastal plain, and extend out to sea beneath the coral reefs of 
the Great Barrier. Next we reach the classical coal-field of the Bowen Eiver. 
There evidence of glacial action, in the foiin probably of fioating ice, is to be 
found in the shape of numerous small buulders of granite and other rocks 
foreign to the district embedded in the clay shales of the Permo-Carboniferous 
system, but nothing approaching a true tiliite has ever been observed in 
this area. Xext, on the south, come the extensive and thick coal seams of 
the Dawson Eiver basin. The thickest seam known in Australia in rocks 
(.)f this system occurs near Comet, where it is 80 feet thick. Anthracite of 
excellent cpiality occurs in a seam 11 teet thick on the Dawson Eiver, about 
30 miles south of Duaiinga. hut unfortunately the coal-field in that area 
is much broken up by faults. The Permo-Carboniferous system in this im- 
portant coai-field can be divided up into the following groups arranged in 
ascending order : — 

^At the base, marine beds such as those of Gympie, 
with boulders presumably transported by ice. 

Next, Lower Marine strata followed by a volcanic 
series. 

Lowe I Bowen- Above this follow sedimentary rocks, witli the 11 -ft. 
seam of aiitliracite already described. 

This is followed by the marine shell beds of Oakey 
Creek and St. Marvs, in turn capped by the Glossop- 
. tei'is beds of Oakey Creek and St. Marys. 

All these strata are grouped together as Lower Bowen. There foilow^s a 
slight unconformity and above it are developed the marine sliell beds of 
Claremont and Capella. Above these again, and slightly unconformahle 
to them, are the Tolmie’s coal measures. The latter are capped by the old 
auriferous conglomerates of Claremont. The whole of this last series is grouped 
together as Upper Bowen, Xo estimate has, as yet, been formed of the 
available quantity of Perino-Carbomfeious coal ni Queensland, but it must 
be very vast, perhaps, approximating to the 100,000,000,000 of tons roughly 
estimated to be present in the form of exploit tible coal in Xew South AVaies. 

South-east of the Dawson field the Permo-Carboniferous strata are repre- 
sented ]>y the basal luaritie beds of the Gympie gold-field. It has been the 
experience tliere that wherever the quartz reefs, which tiaverse these strata, 
come in contact wdth the occasionally intercalated beds of black carbonaceous 
shale, they are payahly gold-hearing. The Dawson coal-field, tiaced in a 
southerly direction, reaches the borders ot Xf*w South AVales, near Bonsliaw’ 
and Ashford. At tlie latter locality a fine seam of anthracite coal, 27 feet in 
tliicknes.s, is to he seen in tlie left hank of the Severn Eiver. As Gangtimop- 
teris is the only fossil known to ot'cur in association with this seam, it may 
provisionally he considered to he of Greta age. This field occupies a narrow 
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fault trough. About 100 miles east of this spot at Uiiderclifi, there are beds 
of graphite associated with intrusive acid gi’anites. These graphite beds 
are coiividered to represent intensely metamorphosed coal seams of Permo- 
Carboniferous age. These graphitic strata are to be connected with marine 
beds of undoubted Permo-Carbotiiferous origin as at the gold-field of Drake, 
where contemporaneous acid and basic lavas are inter-stratified with the 
lower beds. 

South from Ashford, the region of Gunnedah is reached, from which the 
principal coal-field of Xew South Wales extends without a break for fuliv 
300 miles, as far south as the head of the Clyde Diver, near Ulladulla. The 
type distiict in this field is that of Maitland, in the Hunter Valiev. The 
system is there ushered in, at Lochinvar, by reddish-brown clays with numerous 
glacial boulders, but hardly deser\ung of the name of a true tillite. These 
beds are about 300 feet in thickness. They are followed by nearly 4,800 
feet of strata, mostly of marine origin, with an exceptionally rich Permo- 
Carboniferous fauna. The fossil Eurydesyna cordata is especially charac- 
teristic of these Lower Marine rocks. Its frequent association with coarse 
conglomerates shows that it was littoral in habit. The fine state of preserva- 
tion of the marine shells at the classic spot — Harper's Hill — is due to the fact 
that thev were suddenly overwnelmed in showers of contemporaneous vol- 
canic ash. which has effectually preserved them to the present day. Large 
Aviculopecteds and vast numbers of polyzoa, belonging to the family of the 
Fenestellidae also abound, and may possibly have some relation to cold water 
renditions, just as at the present time one sees the icy seas of the Antarctic 
swarming in polyzoa and pectens. The Greta coal measures, from 100 to 
300 feet thick, which conformably overlie the Lower Marine series, are not 
relatively rich in fossil plants. It is significant that in these measures Gan- 
yayyiopteris predominates over Glossopteris, whereas in the higher coal mea- 
sures of this system the reverse is the case. It should here be mentioned 
that the Gaugarnopteris has been found as low down as 2,000 feet below the 
Greta coal mea.sures in the middle of the Lower Marine series. The Greta 
coal measures usually contain about 20 feet of workable coal, and, excep- 
tionally as much as 40 feet. The Upper Marine strata, which follow the 
Greta, attain their maximum thickness yet proved in the Hunter River 
region, viz., 5,000 to 6,400 feet. About half-way up in the series erratics, 
certainly of glacial origin, are very numerous in places, occurring usually 
in groups. Many of these blocks of rock are one to two tons in weight, and 
appear to have been derived from the region of Mount Lambie, near Rvdal 
or Bathurst, about 200 miles to the south-west. It is significant, probablv, 
of ghicial conditions, that we find an almost total absence of reet-formiim 
(‘.orals in the Permo-Carboniferous strata. Such corals as do occur are slender 
types like Zaphrentis and Tracliypora. Near the top of the Upper Marine 
series, as well as on certain horizons lower down, are remarkably large pseudo- 
morphs known as glendonite. These crystals <ittain a length of from 2 ms 
to 1 foot. They are best seen on the beach between tide marks at Huskisson, 
Jervis Bay, about 100 miles southerly from Sydney. The shore here presents 
the app(‘ai-ance of a medieval battlefield, >trewn with spear heads and caltrops. 
They are pseiidomorphs after the double sulphate of sodium and calcium, 
glauberite. As deposits of sodium sulphate are very common and 
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characteristic in Antarctica, these glendonites may have some climatological 
significance. They have also been found in Tasmania, close to the horizon of 
the oil shale known as Tasmanite, in part of the Mersey coal-basin. Above 
the Upper Marine follow the strata of the Middle Coal measures, known as 
the East Maitland or Tomago measures. These are from 500 to 1,800 feet 
thick and contain in the aggregate about 40 feet of coal, which, being more 
friable than that of the Greta, is not so suitable for export, though 
useful for household, gas, and blacksmith purposes. A total thickness of 
about 18 feet of coal is worked. In parts of the Hunter River coal-field, 
there follows a considerable thickness, in places about 2,000 feet thick, of 
fresh water strata, with abundant plant remains, but devoid of any coal 
seams of workable thickness. These beds belong to the Dempsey series. 
Next, above the Dempsey, comes the Newcastle series, 12,000 to 14,000 feet 
in thickness, with about 120 feet of coal. The thickness of the seams varies 
from 1 foot up to about 27 feet. The aggregate thickness of workable coal 
in this series is from 35 to 40 feet. On the shores of Lake Macquarie, at 
Awaba, as well as at the southern entrance to Lake Macquarie, known as 
Reid’s Mistake, are fossil forests of coniferous trees. At the latter locality 
it can be seen that the trees sprang directly from the upper portion of a 
coal seam being actually in position of growth. The lower parts of the stem 
are of carbon, but upwards they pass into chalcedony, where they have 
been buried under showers of very fine volcanic tuff. The tuff has evidently 
broken down branches of the trees, and resin has exuded from the fractures, 
and is preserved now in the form of black drops in the tufi, the latter being 
converted into chert. Some of these coniferous trees can be seen to 
be over 100 feet in length. 

It may be said that, on the whole, the evidence points to the coal seams 
in the whole of the Permo-Carboniferous system, having formed, for the most 
part, at the spot where seams are now found. For example, in the under clay, 
only thin rootlets have been observed. In the clay bands higher up, in the 
seam numerous specimens of Vertehraria can be frequently seen in position 
of growth. It is only in the actual roofs of the seams that forest trees like 
the conifer Dadoxylon have been proved to exist. In places, but rarely, 
remains of fossil fish, and of lab\Tinthodonts liave been discovered in the 
coal measures, from those of Greta age up to those of Newcastle age. For 
example, a small labr}Tinthodont has been recorded from the Mersey coal 
measures (Greta horizon) near Railton, and another was found in the kero- 
sene shale at Airlie, in the western coal-field of New South Wales. Palaeoniscus 
lias been obtained fiom the marine (probably lower mviine) Permo-car- 
boniferous rocks of Tasmania, and Urosthefies from the Newcastle coal 
measures of New South Wales. The total amount of exploitable coal in 
seams not less than 3 feet thick and not more than 4,000 feet in depth in these 
measures in New South Wales, is estimated to be roughly about 100 000,000,000 
tons. 

Su/funary — (1) In regard to Palaeogeography the ice which glaciated 
Tasmania, Victoria and South Australia, came from the south from a land 
probably a local extension southwards into the Southern Ocean, of the Aus- 
tralian continent. The glaciation of Cambrian time, in Australia, came 
from the same quarter. In Western Australia, the glaciation is thought to 
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have come from the south-east, from local highlands, near the southern end 
of Western Australia. In Eastern Australia, the region aSected hy the 
glaciation was a landscape apparently of low relief, hut we know nothing 
of the height of the gathering gi*ound of the ice sheets on the now sunken 
part of the continent, where the eastern end of Jeffrey’s Deep ^hows a depth 
of 3.000 fathoms. Possibly the great bank recently discovered which lies 
about 200 miles south of Tasmania, and which lises trom great ocean depths 
to within 500 to 600 fathoms of the surface formed part of a high south- 
eastern margin to Australia, extending from this bank to Kangaroo Island 
in Permo-Carboniferous time. This was no doubt in part a gatheriirg ground 
for the inland ice. In New South Wales, there seem to have been local 
alpine glaciers. In south-western We'^tern Australia, there seems to have 
been a local ice sheet. 

(2) There were at least three interglacial phases in Australia, probablv 
to be correlated wth those of Atiica. (3) Th-^ fauna especialh' in disappear- 
ance of CaiToniferous reef-torniing corals suggests general refrigeration of 
the seas, while the llora of the coal seams is not inconsistent with that of a 
climate like that of Macquarie Island, (i) Snow line touched sea level 
probably near 40 degrees S. latitude in Permo-Carboinfeious time, and glaciers 
came down to sea level at about 34 degrees S. latitude. (5) This ina-v demand 
a fall of temperature as compared with the present of about 10 degrees C. 

(i) Trias System. 

Rocks of this age arc at present known to be developed chiefly in the 
Sydney and Blue Mountain areas of New South ITales. In Tasmania, 
however, the Knocklofty Series, variegated sandstones, 1,000 feet thick, 
which, in the neighbourhood of Hobart, overlie the Permo-Carboniferous 
strata, have been doubtfully referred to some part of Triassic time. They 
contain remains of Acrohpis hamiltofn and A. tasraaniois, and bones of, 
probably, a lab}T:inthodont. The occurrence in the sandstones of V ertehraria 
indica, Royle, suggests affinities with the Permo-Carboniferous svstem. 
The Ida Bay Series containing Zengopliyllites and Pecopleris innensis are 
perhaps Triassic. In regard to tlie Fingal Series in the Tasmanian coal- 
measures, as some doubt exists as to whether they belong to the top of the 
Trias, or to the base of the Jurassic, they will be descril)ed later. 

The Triassic strata of New Soutli Wales extend along the coast from 
the Ctimbewarra Ranges in the south to Lake JIaoquarie. near Newcastle, 
in the north, thence they stretch inland to beyond Gunnedali, on the north- 
west, and westwards to a little beyond Litligow. 

The rocks in this area have been divided, chiefly lithologically, into three 
stages which, in descending order, are as follows : — 

Wiannamatta shales. — Thickness about GOO feet. 

Hawkesbury sandstone. — Thickness about 300 to 1,000 feet. 

Narrabf^en l)erls. — Thickness a Gout 2u0 to 2,000 feet. 

The strata of the Narrabeen Stage am largely tufaceous, but the true 
tuffs do not constitute more than about one-tenth p<iit ot the whole thickne.ss of 
the St<igp. In their lower poition they are mostly grey to greeumli-grev sand- 
stones. witli gieenish congiomerate. and giey-green and reddisli to chocolate- 
coloured shales. Five hundred feet above the BulU coal seam (the top of 
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the Permo-Carboniferous System), tufaceous red shales and green tuffs 
contain innumerable small scales of metallic copper, together with 
microscopic veins of the same metal. These strata are known as the 
Cupriferous Tuffs. Over 1.000 feet above these tuffs is a second series of 
green tuffs and chocolate-red shales. In the latter, at Long Reef, 12 miles 
north-east of Sydney, beautiful examples occur of plants resembling 
Phyllotheca, with their stems of brittle bituminous coal, held together in 
a delicate filigree-like network of metallic copper. Where the strata 
have been much weathered, the metallic copper passes into green and 
blue carbonates. The copper has obviously been derived from the decom- 
position of the basic tuffs. The tuffs are travei'sed in places by small 
veins of barytes. 

The Hawkesbury sandstone, ^vhich is typically developed at Svdnev and 
in the Blue Mountains, is chiefly formed of white to yellowish-grey sandstones, 
very regularly and evenly bedded, diagonal bedding being very conspicious. 
South of the Hatvkesburv River, in the area where this diagonal bedding 
dips to the north-east, primary graphite is scattered in scales or small pellets 
through the sandstone. To the north of the Hawkesbury River, the diagonal 
bedding dips in almost the opposite direction, that is from off the Xew 
England tableland, and this part of the formation does not contain gi*aphite. 
Small garnets are not infrequent in the southern type of the Hawkesburv 
sandstone. Certain beds in this Stage form a valuable building stone, largely 
worked in Sydney and suburbs. It weathers, as the result of chemical changes 
in the iron carbonates, to a pleasing tint of warm sepia. A few bands of 
dark clay shale are interstiatified with the sandstone. These often show 
evidence of having been disrupted contemporaneously, the fragments being 
up-ended so that their lamination planes are now vertical. Meanwhile, neither 
the sandstones above nor those below show aiiv sign of disturbance. This 
phenomenon, together wutli that ot contemporaneously contorted current- 
bedding, has been ascribed to the action of ice ; but other explanations, 
such as that of undercutting of the clay shales by stream action are possible. 
These sandstones weather into picturesque shelter caves, as the result of 
the removal by capillarity of soluble mineral cement from the inner portion 
of the sandstone and its transference to the exterior. The Wiannamatta 
Stage is mostly formed of black carbonaceous shales, wuth at least one seam 
of coal, whifii, with clay hands, is about I feet thick. At the top of this 
stage the beds become sandy and calcareous, eiidiiig m a cahureous tufaceous 
rock, 100 feet thick, containing a verv interesting fora mini feral and 
ostracodan fauna. 

As regards fossil plants, Thinnfeldla odonto pie ro ides is specially charac- 
teristic and abundant throughout the whole series. MacrotrB/iipieris and 
Phyllothecd <ii-e also typical. Sphenopteris is also common, and in places is 
associated with Alethopteris [Cladophehis) , hut this last genus is much more 
(diaract eristic, in Australia., of the Jurassic rocks than of the Triassic. Near 
the base of the Xarraheen Stage beautifully preserved speoiiueris ot Scliizo- 
fteura are fairly common, and the genus not only extends downwards into 
the strata wliK'h form the roof over the BiilH coal seam, at the top of the 
Permo-Carboniferous System, but, at the Sydney Harbor collieries shaft 
iit Balmain, Sydney, it has been found associated, in the same bed of clay 
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shale, with Glossopteris. Scliizoneura has never Leen found in either the 
Hawkesbiiry or in the Wiannamatta Stages, but it occurs in Victoria in 
strata conformably overlying the Ganganwpteris sandstones and glacial 
beds at Bacchus Marsh, to the west of Melbourne. 

Steins of trees are numerous in the tufi beds near the top of the Stage, as 
well as forms allied to Baiera. Fossil fruit are plentiful in these beds at Long 
Reef and Narrabeen, to the north of Sydney. Reference has already been 
made to the abundance of FhjUotheca, some stems of which are partly encrusted 
with metallic copper. The lower part of the Xarrabeen Stage, for about 
500 feet above the top of the Permo-Caiboniferous System, is swarming in 
small black valves of several species of Estheria. Just at the top of the 
Xarrabeen Stage, or possibly a few feet up into the Hawkesburv Sandstone 
Stage, is a bed of shale at Gosford, which has proved exceptionally rich 
in remains of fossil fish, together vuth remtins of small labyiinthodonts. The 
principal forms found are P alee o discus. Mijriolepis, Gleithrolepis, Apateolepis. 
Dictpopuge, Belodorhymhus, Sennonotas, Pristisomus. Pholidophorus, etc. 

In the Hawkesbiiry Sandstone Stage a problematical fossil plant, Ottelia 
pTCBterita, occurs sparingly. In the occasional intercalated shale beds 
Oleandridiuui has been recorded, while Thinnfeldia odoyitopteroides is very 
abundant. The leaves are so well preserved that they are suhhciently coherent 
and flexible to be lifted oil the surface of the shale, and when subsequently 
examined under the microscope, are seen to have preserved much original 
structure. 

At Biloela (Cockatoo Island), near Sydney, a thoracic plate of Masto- 
donsauTUS was found, and also, strange to say, at the same spot, a specimen 
of Trernayiotus, This Silurian genus on a Triassic horizon may represent 
either a remaikable survival, or it is possible that the fossil mav be an erratic 
in this formation. It is preserved in ironstone, which may have replaced 
a small fragment of limestone. In the shales of the Miannamatta series, most 
of the fossils are either at the base or near the top of the Stage. Just as the 
Hawkesbury sandstone usually rests on an eroded surface of Xarrabeen 
beds, so in the case of the junction line of the Wiannamatta shales, with the 
Hawkesbury sandstone there is in many cases evidence of contemporaneous 
erosion. A good deal of concretionary clay ironstone has formed in the 
basal beds of the Wiannamatta shales, and these are mostly fossil if erous. 
In addition to Thindfeldia and Phyllotheca, the Cycadopteris scolopendricah.dkS 
been recorded from these beds. True cycads appear on the whole to be 
wanting tlnoughout the whole of the Australian Triassic rocks. 

In the ironstone concretions referred to above, shells of Mollusca are often 
very abundant, belonging to the genera Uyiio and Unionella. The dwarf 
character of these sheds suggests that the strata containing them were 
deposited in brackish water. In the brick-pits of Xewtown and Enmore, 
in Sydney, numerous well-preserved specimens of fossil fish have been 
obtained. These range in size from a few inches up to specimens G feet in 
length. 

Labyi’inthodont remains have been found on this horizon, both at Enmore 
and at the Gib Rock Tunnel, near Bowral, 

The specimen discovered at the former locality measures about 10 feet 
in length. Its immease jaws are furnished with three rows of powerful 
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conical teeth. The original specimen, preserved in clay ironstone, has 
never yet been described. It is now at Brisbane, in the possession of the 
Government Geologist of Queensland, who also has several as yet undescribed 
fossil insects, discovered by him in these shales. The Wiannamatta Stage 
closes with a bed of greenish tufaceous and calcareous sandstone, passing 
into sandy limestone. This is largely formed of fora mini feral and ostracodan 
shells. Comment has been made on the fact that, in this horizon of the 
Wiannamatta Stage, we have a remarkable example of the suivival of a 
Silurian type of ostracod in the genus BeyricJiia endothyra ; also on this 
horizon is an interesting survivor from the carboniferous fauna. On the 
other hand, the genus Haplophragmium, which also occurs on ttis horizon, 
is not known elsewhere to descend so low stratigraphically. 

The geographical conditions under which the strata of the Hawkesbury 
series were accumulated appear to be those of a large shallow lake close to 
the sea, with which possibly there was intermittent communication. The 
Gangamopteris-Glossopteris Flora of the Permo-Carboniferous Ice Age had. 
with the exception of Phyllotheca, Sphenopteris, and perhaps AlethopteriSy 
completely disappeared before the earliest strata were deposited in this 
great lake basin. The eruptions, perhaps of the Kiama-Cambewarra region, 
or at all events of that zone, were prolonged into Triassic time, as proved 
by the frequent beds of basic tufi in the Nairabeen Stage. The e^udence 
of ripple-marks and suucracks on many horizons all through the series points 
()b\uously to shallow water conditions. The foraminiferal ostracodan sandy 
limestone and calcareous sandstone at the top of the whole series prove 
that after a subsidence near the centre of the basin of about 3,500 feet, marine, 
or at least estuarine, conditions supervened. The flora of these Triassic 
rocks difiers from the Jurassic in the presence in the former of Phyllotheca in 
vast numbers and of while the Tceniopteris daintreei and varieties 

of cycads so common in the Australian Jurassic rocks are wanting in the 
Trias. Triassic types of Estheria do not ascend into the Jurassic, neither 
do the labyrinthodonts. 

Endothyra, BeyricJiia, Tremanotus (J), and Palwoniscus all represent 
Palaeozoic forms of life surviving into Mesozoic time in the Trias of Australia. 

In reference to the Fingal Series, and other representatives of the upper 
coal measures of Tasmania, some doubt exists as to whether they are to be 
cla.ssed as Upper Trias, perhaps Rhaetic, or Lower Jurassic. As Tcenio- 
pteris daintreei (T. spathulata) regarded as a critical form in Australia for 
differentiating the Jurassic from the Trias has never yet been found in 
Tasmania, and the genus Phyllothecu is of common occurrence in these 
Tasmanian coal measures, it is proposed to class them provisionally as 
Upper Trias, or Passage Beds into the Jurassic proper. Thinnfeldia odon- 
topteroides, Alethopteris {Cladophehis denticulata) australis, Tceniopteris 
tasmanica, T. morrisiaiia, Phyllotheca, and Zeugophyllites {Phcenicopsis, or 
Podozaniites) elongatus are most characteristic. Other forms present are 
Plilophyllum oligoneiinun, Sphenopteris lohifolia, Pterophyllum, Baiera 
tenuifolia, GinJcgophyllum aiistrale, etc. It may be stated generally that these 
Fingal coal measures are not as rich in fossil cycadaceous forms as are the 
true Jurassic rocks of the mainland. These measures, about 1,200 feet in 
thickness, are formed chiefly of yellow, brown, greenish, and bluish- grey 
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sandstones, with coal seams from 4 feet up to 20 feet in thickness. The coal 
is of fair quality, containing^ from 1 per cent, up to d per cent, of moisture, 
and from 9 per cent, up to 15 per cent, of ash. 

J) Jurassic System. 

Kocks referable to this period belong to what was probably the greatest 
lake epoch through which the Australasian continent has passed. The 
principal lake extended from some point south of Dubbo to at least as far 
north as the far extremity of the Bunya Bunya Ranges of Queensland to the 
north-west of Dalby. It is probable that the lake extended still further up 
to the Clone urry area. Westwards tlrey stretch more or le^s continuously to 
Lake Eyre, and still further westwards to Lake Pliillipson. The lake would 
thus liave had a total length of 1.200 nriles from east to west, with a width 
from north to soutli of 700 to 800 miles. 

The strata deposited in this lake, or chain of lakes, are the main source 
of supply of the artesian water in the great artesian basin. 

They vary in thickness from 300 to 100 feet up to. at Lake Phillip^on. 
about 3.000 feet. Eastwards the basin extends throu^^h a narrow neck near 

o 

Brisbane {vide Plate III.) to the coast at the mouth of the Brisbane River, 
and also by a wider passage to tlie east coast, along the basin of the Clarence 
River, between Ballina and Woolgoolga. That there is no outlet of conse- 
quence, if any, for the artesian basin in this direction is proved bv the fact 
that a bore has been put down to a depth of over 3.000 feet at G-rafton, and 
only a feeble tri(^kle of artesian water has been tapped The same remark 
applies to the bore at the race-course at Brisbane. As details of this artesian 
basin are giv(m by 5Ir. E. F. Pittman in his chapter in this volume, only 
veiy brief references wdll be made to the subject here. The section (Plate 
yi.) shows somewhat arbitrarily the line of junction between the Jurassic 
and the Cretaceous rocks, and is to be regarded as provisional onlv, as. on 
account of most of the bores being <-ariied out by percussion, the fossils in the 
strata passed through are usually in such a fragmental state that identifica- 
tion is often very difficult. 

The section (Plate \T[L) shows the hydraulic grade descending from 
Charleville as <i centre northwards to the Gulf of Carpentaria, and 
south-westwards to Lake Eyre. Tliis fall in the hvdi*aulic grade is 
difficult of explanation. The difficulties are obvious from the section, 
which sliows that at its soiith-westem end the basin is appareutiv 
bloeked hy impervious Pre-Camhrian or older Pahnozoic, rocks, so that 
apparently it has no outlet in tliat dire( non. Tlien. too. towards the 
north, a >i]l of older rock rises so liigh above the general tloor of the basin 
that it \\(')uld seem to go far toward^ checking any imp<.)rtant underflow 
and outflow to tlie sea in this dire('tion also. The explanation of tlie fall 
of the liydrauhc grade .seawaids from Charleville, in Queensland, would 
seem to be eitlipr (n) tliat there are iiairow suhtcriMnean outlets (which have 
not yet l)een tapped in the bores), ]>oth m tlio direction of the Bight and in 
thatof the Gulf of Carpentaria : or (h) that befoi e were sunk the chief 

outlet for the artesian water was tlirougli those natural artesian wells— the 
Mound Springs. These are very nuimu’ous on the Lower Flinder.s River in 
the north, and neai Lake E\u‘e towards the south-west end of the basin. 
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That springs connected with faults supply part of the artesian water is 
obvious ; but it is probable that by far the larger proportion has a 
meteoric origin, being derived from rain falling direct on to the outcrop 
of the porous beds, or leaking into them from the channels of rivers. 

This supposition receives some confirmation from the Cainozoic analogue 
of the artesian basin at Perth, in Western Austnilia. where the inter- 
dependence between rainfall and the outlluw of artesian water lias been 
distinctly proved : but the conditions in the Perth artesian basin are not 
in every respect analogous to those in the central Jurassic basin. For example, 
in the latter the factor of gas pressure is very important in lielping to force 
the aitesian supply to the surface. Over 1)0 per cent, of the gas concerned 
in producing this pressure is nitrogen : gases like CH4, CO,. H.S, etc., aie 
present in far smaller proportion. This nitrogen is almost cenainlv not oi 
])lutoiiic origin. ])ut is probably derived from the alteration of organic 
material, such as lignite oi coal, by the action of anaerobic bacteria. As, 
liowever. the temperature of the artesian water is in some cases up to 20f 
degre'-'s Fahr., even when the water arrives at the surface, it is dithciilt to 
undeistand how bacteria can live under sucli conditions. But. so far. the 
Welters from the chief bores which evolve nitrogen have niiK'h lower tem- 
peratures than the above, Tliis interesting problem, as indeed tliat of 
the whole phv.sic^. chemistry, and geologv of the great artesian basin, still 
awaits solution. The total depth of all the artesian bores of Australia, 
according to the latest figures available to tlie writer, is almost exactlv 
500 miles, and tlie potential daily yield about 08 (.) millions of gallons. 

Strata of Jurassic age are cilso found on the eastern poiiphery of Australia 
and in Tasmania, as well as in the coa^^tal rcni<->ns of Western Australia. 

In Queensland the principal loealtic^ Ipswi(Ji, Clifton. Callide Crock 
west of Gladstfuie, Stanwe!!, and Eosewnod west of Rockliampton, and 
Broa<PuLind tc) its north The strata aie tliei'e from 2. non to at least J.OOg 
feet in tliickiies'^, and consist of '<an(l>toue^. (‘onirlomerates. and sliales. 
with massive hods of i[U.irrz-rra'-h\'tc tuff at the base of the Series at Brisbane. 
Basic lavas are prestmt on a liigluM* horizon and eontcmpniMneou^ trachyte 
lavas. Tliese are found between Bris])ane an<l tie' 5 [ae])hei<on Ranges, 
on the boidtns of Xew South Wa!e>> and Queensland The seams of eual 
in tlie Qiieenshind Juiassie loeks i<iiigc from a few feet up to a maximum 
of Jt) feet in tlneknes^ 111 the Tpswit h hasin tlie seams vaiy from about 
b feet up to or in feet in tht'kiiess. Tlie priueipil hissils are T^f niopterib 
daintrcciy ThitnifehJf’a odnntopferoidc^. AlrOtoptci {i>{btrah.^. SnpeiKtj^lerib. 
PtiJophfjlhiKf, Po{h)Z'in}iti>.^ Br<u'fnfphifUuin. etc. Tli(> 

foN^ii fauna eomprises L.'^ther^n nrhfqaJ Ptnn Unio cpre/ibis. 

while iiis(‘ct.s <ire lepresentcsl bv itjpiai and several as vet 

undescribed forms. 

In the Claicnce Basin of nortla'rn Xcw S(nitli W<i]es. strata of this age 
are piohaUv .it le i-,t T.noO fi-et in thu'kncss Thev <ire divided into Upper 
.Middle, and Lowei Claieiiee St.iges respectively. Tlie Lower (Tarenee Stage 
eoutains several seams of eoah uf) to a mixiuium thickness of about 37 feet, 
but tlie seams are so full of iTay bands that they are not at present worked 
commercially. The TIiddle Chirence Stage is a strongly in irked horizon of 
massive diagonal-bedded sandstone. The Upper Clarence consists of clay. 

CM 2 1 54. T 
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stales, and clayey sandstones. A rich flora is contained in the Lower Clarence" 
Stao^e, but it has not yet been described. Ice/iiopte/ ib daititreei and 
Thitinfeldia odo)itopteroide$ are the most characteristic fossils. 

A small isolated patch of Jurassic rock also occurs at Talbrami-n, between 
Mudj^ee and Dubbo, in New South Wades. These strata, which re’=5t on an 
eroded surface of Hawkesbiiry sandstone, contain the followunx fossils : — 
Tceniopteris daiiitteei, Aldhopteris aaslraUs, Thitttpehdia falcata, Podoza- 
mites hhiceolatus, and Balera hide as. Insects were represented by an ancestoi 
of the true locu.st, the fossil form bein£t described as Cicada lojcei. 

Amongst the fish, which are very numerous, are Leptolepis gregarious. 
ArchrEotaetiC rohustiis, Coccolepis, etc. 

In Victoria there are throe considerable aieas of Jurassic rocks — those of 
South Gippsland, the Cape Otway District, and the neighbourhood of Merino, 
in the west. 

The strata consist of felspathic sandstones, vith abundant fresh frag- 
mental felspar, perhaps of tufaceoiis origin, liesides shales, mudstones, and 
seams of coal. The seams are worked commercially in the Ca.pe Paterson 
District, as at the State-owned colliery at Wonthaggi. The coal is of fairly 
good qinility, and the thickness of the seams varies from 2 to 9 feet. The 
following are among the most characteristic fo^>ils : — Cortiopteris hytneno- 
phyUoides var. audralica, CiadopldA).'< detUjcuh'ita var. australis, Spheuopteris 
auipla, Tliiuafeldia odofttopieroidr.^, T. )uaccoiji, Tceciopteris spatulata and 
vars. daintreei and carrutherst , Fodozaanfe^ harkhji. Ginkgo rohastn, Batera 
sifhgracili^, Palissga and rat is, Brachif phytlan} gippslandicuat, Utno stiiUngi. 
The intei'^stim:f disceverv been made of a tooth of Ceratodus from Cape 
Paterson, C. actis. Scales of Ceratodus hive also been described from the 
pa^i^h of Killak, South Gippsland. Ceratodus has of cunr.se been recorded 
from the Stormberg series of South Afiica, as well .is from the Trias of Europe. 
Another re< ent very interesting discovery has been that of a claw of a dinosaur 
also in the Cape Paterson beds. 

In South Australia, to the south of Lake E\Te, there is a small Jurassic 
coal basin, an outlier of the main Jura-sic artesian basin, and preserved in 
a deep trougli fault. This is the Leigh s Creek coal basin. Its strata of Stind' 
stone <ind carbunaceous shales aie over 2,t)0t) feet in tliiekness, and ('ouiprise 
several soams of coal, one of which is 47 feet in thickness. This coal is a 
hvdrous brown coal. Tlie (diief fos'^ils are Thia njeldia odontojde routes. 
T. media, Macrottei nopteris iruununattcf Podozamites lanceolatus, and an 
immense number of the fossil pelecypod I mo egreusis. This oecurred in 
almost eveuy foot of the core from the bon* for coal, from ^he .surface to a 
<lepth of over l,bOO feet The only mn ine erpiivalents of strat.i of Jurassh* 
age within the Common weaitli are found on the wes^ and south-west coasts 
of Western Australia. They are cliiefly developed in tlie Northampton 
District, extending thence by way of the Greenougli Piver to Gingin, about 
10 miles north of Perth, in AVe^tei-n Australia. TIjc strata consist of white 
samPtones, ferruginous sandstones, iight-cohuired daystones, grits, lime- 
stones, and shales, with lignites. Their maximum tliiekness is quite 3.000 
feet. In places pliosphatic green-ooloured patches in the ferruginous sand- 
stone contain the pliospliatic mineral dufrenite. Artesian water has been 
stnick in tliis formation at Dongara and at Vardarino ; but after flowino- for 
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a few years, the flow has ceased at the former locality through the bore 
becoming choked, and at the latter through failure of the supply. The 
following are the most typical fossils in this area : — Otozaniites feistmanteli, 
Zigno, Pagiophyllum (.?), Pentacrinus australis, Trigonia rnoorei, Teredo 
found in its own bores in fossil wood, several varieties of Jurassic ammonites, 
and remains of large enaliosaurians. The second area commences at Cape 
Riche, and extends to beyond the Phillips River. The strata, in almost 
horizontal beds, rise to about 700 feet above sea-level. Perfect specimens 
of fossil sponges are weathered out from some of the caves in this formation. 

A very important unit in the geology of Tasmania is the huge sills of 
diabase (gi’anophyric dolerite and enstatite-augite dolerite). often over 500 
feet thick, which have been intruded into these coal measures. They are 
almost certainlv Pre-Cainozoic. If thev are of the same age as the OTeat 
dolerite sills of the Karroo System of South Africa, and the Antarctic dolerites, 
which intrude the Beacon sandstone formation of the Ross Sea Region, they 
should probably be placed at the top of the Jurassic, and perhaps be 
connected with the breaking up of Gondwana Land, at the close of Jurassic 
time. 

(k) Cretaceous System. 

This system is divided at present into the Rolling Downs formation 
below, and the Desert Sandstone above. The lower formation is almost 
wholly marine, except in the case of the Burrum coal-field of Qtieensland 
with the adjacent Frazer Island, or Great Sandy Island, and intermediate 
islands, which consist partly of fresh -water beds. The Desert Sandstone 
is mostly of fresh-water origin ; but in places, as at Croydon, in Queensland, 
it contains in abundance RhyncJionellu croydonensis, and at Fanny Bay 
and adjacent areas at Darwin is represented by a radiolarian shale, and by 
( herts containing casts of small Belemnites, As regards thickness, the 
Desert Sandstones vary from about 150 feet up to a maximum of 500 feet, 
while the Rolling Downs beds are known to be in places about 2,000 feet in 
thickness, perhaps more. The exact thickness is not always easy to deter- 
mine, on account of a nearly conformable downward passage from the 
Rolling Downs beds into the Jurassic strata. The vast extent, about one- 
third, of the whole area of Australia, formerly covered by the rocks of the 
Chetaceous system, shows that an enormous transgression of the ocean took 
place at this time, so as to develop a distinct epicontinenfiil sea over the whole 
of the east central portion of Australia. Cretaceous rocks are also known 
to be developed on the north-west side of the Victoria Desert in Western 
Australia, as well as under the Tertiary limestones of the Kullarbor Plains 
fronting the Great Australian Bight, as lately proved in the Madura artesian 
bore. They are also represented by a narrow strip, some thousand feet below 
sea level, at Perth, as shown by the Clermont Bore as well as by a similar 
strip extending along the coast from north of Gera kit on towards North-west 
Cape. 

Mr. W. S. Dun, in his palaeontological notes in this article, comments on 
the fact that the marine fauna fiom this west coast belt of Western Australia 
is closely allied to the Pondicherry Cretaceous fauna of India, whereas that of 
the great artesian basin represents a peculiar t^-pe locally developed within 
this Australian Mediterranean. Lithologically the Desert Sandstone rocks 
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consist mostly of coarse sandstone, passing in the arid regions into 
quajtzite, as well as of very siliceous white shales graduating superticially 
into porcellanite, and in places containing valuable deposits of piecious 
opal. The latter are associated with remarkable large forms, known to the 
miners as ‘‘ pineapples,” formed of common opal pseudomorphous after 
glauberite, together with coiK-retions locally known as buns of bar^'tes 
Xear Port Mackay, in Queensland, trachytic tuffs are said to be associated 
with the lower beds of the Desert Sandstone. This is the only record of 
contemporaneous volcanic activity in tlie whole Cretaceous System in Aus- 
tralia. Small seams of coal, too thin to be workable, and numerous viliciffed 
trees occur in places in this formation. The Rolling Downs strata aie mostly 
friable sandstones rich in foraminifeia, and rendered green by glauconite. 
In addition, at the Biirrum coal-field and at Hary borough and Frazer Dland. 
samDtoiies and shales, with fo'-'^il plants and ^eams of productive coal, are 
now coirddered to be of Cretaceous age. The whole series is approximate! v 
bjOWfeet thick The Biirrum coal seams, of which about four are of workable 
thickness — that i^.trom 3 feet to 4 feet thick — contain coal of a biittle, bright, 
black, bituminous character, and remarkably free from ash, but too triable 
for export. The fossil plants recently recordc 1 fiom this Cretaceous coal-held 
.show that forms like T richohiandes hixtntt. Thimifehlin umlia, and Tcenio- 
pteris daltdreei survived over from Jurassii*. time. Corh>da bn I'runten.^is and 
RocelJaria terrce are associated witli the Bun urn coal mtamires. This 

recent discovery of the .survival of paitof the Australian Jurassic fauna and 
flora into Ci'etaceoiis time is obviously of r orniderable importance. As regards 
the foS'^i’ fauna, in the Rolling Downs beds well preserved remains ol 
infusorii belonging to the Tnditnioidrp associated with diatoms and radio- 
lana have been found in tine -trained lini'st.me^ at rebel 1. on the ?daranoa 

River. The following is a li^t of > pen, illy cluiractei istic fossils : — Fora- 
niinib'ra, in wliirh the Lltnolidne <iie strongly reprevuited, Puristphoi>fa 
darkci. P.^eudnKtrala <nidniUs, MoccopPhi hutkhji, Xucida /[andratn Ciitlierea 
darkpK Beh'irnnfp^ (lastrah'^, midralt, IjinnKi dariesii, A^jJtdo- 

i'hytirh>fs <in , BdoifOdon)^fs <itreeti, Xotoidtdo/fe co^tafa, IchtJnfosanrus a'>istralis. 
PlesiosffUi a.< macros popd pi us, .B^clntn jlnid^'r^ensis^ 

The general evidence jioints to <t progre<>,ive submergence of the Australian 
Continent in r’retaceous time leading to <tn eiir-rnachrnent of the sea .south- 
wards through the dire(;rion <if the (Julf of V irp^uitai ia .icross Xo the Anstr.ilian 
Bight. It is just possible that tliere* may luive been a narrow iiei'k of land 
joining east ^Vustr.ilia t() "Western Au'^tmlia to tlie south uf Lake Fere. At 
all events the isolation, wlnm tlie submeigauico was it ir^ maximum, of east 
Australia fiom AV(*stm‘ii Australia, must have been i,o.i]'Iy complete. The 
wide spread of the comp<iratively thin beds of the Desiut- Sandstone, mosth' 
of fresh-water origin, indioate tliat, in Cpp*‘i‘ Cret<iceous time, the Cretaceous 
-eas were retiring from the (^mtine^lt<ll aiea. and l.icnstrine conditions weie 
taking tljeir place everywhere. e\( opt locally, <is at (,'roydon and D<u‘win. 
ft may be added tliat i\b‘iville Bland and Ikitlmi >t Island, to the north of 
D irwin, aie fmmed of ( ’i ct.imm ais loolc^, appiomtlv of Rolling Donms tvpe. 

♦ Tho inject prob.ibly <iii !.>< hnnh tno Mt jitioii in u ho** bp ol an extnioitiin.iry fossi! 

perhap- to a n, To I't- -t rii at fh^- ( Tt'itioL'ir ai and 'Miniii'r nii''puin, Sydiie\ It is a 

w^li wiiva in th* lii.ut "i an imnif>n>t‘ -tdi tute niyU.ii found at ovpi dtin tppt underground in 

the Mt Elliott coiap'r nca! < (an pn-l.uid. 
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but little is as yet known of their fossil contents. The fact that Lower 
Cretaceous fossils, especially small specimens of Scafhxtes, are being con- 
stantly washed u]) on the beach at the Point Charles lighthouse. Darwin, shows 
that Lower Cietaceoiis rocks underlie the strait which separates Melville 
Island from the mainland. It may be suggested here, very tentatively, 
that the vast transgression of the Cretaceous sea was perhaps causally con- 
nected with two other important geological events, viz.: — Firstly with the 
sinking in of Gondwana land leading to compensating uplifts of the sea 
floor, and secondly with the wholesale injection of the vast dolerite sills, 
which probably further contributed towards shoaling the ocean basins. 

(I) Cainozoic Era. 

The classification and con elation of the rocks of the Commonwealth 
belonging to this era present many difficulties. 

It is haivler in Australia than in Xorthern Europe to separate the Post 
Tertiary from the Tertiary rocks, as whereas in Xorthern Europe glacial 
deposits, chiefly of Pleistocene time, are widespread, in Australia such glacial 
evidences are wholly restricted to an area of less than 500 square miles, 
which has its centre at Mount Kosciusko. Only in Tasmania can evidences of 
Pleistocene ice action be traced over a large area. Then in regard to the 
correlation of the Australian Tertiaries with those of Europe, the statement 
of an Australian palaeontologist still applies : — Many attempts liave been 
made to fit the Tertiaries of Southern Australia into the Biitish Procrustean 
subdivisions, and I do not know that the results are any more satisfactory 
to the strata tlian they were to the giicsts of Procrustes himself." 

Direct comparison of Australian Tertiary forms with those of Europe 
may prove fallaceous. unless supplemented by other evidence, for there is 
no direct proof of the existence of anv highway for migration of marim^ 
organisms from the seas of the Soiitliern Hemisphere into the Tethys 
area in early Tei'tiarv time. 

Tested by tlie Lyellian method — the determination of the percentage of 
recent Mollusca in tlie senes — the Tertiary marine faunas of Australia can be 
compared with the recent fauna of Australian seas, but it is now elear that 
some Australian paleontologists who worked on these lines did not recognise 
the fact that in many of the older Tertiary deposits of Australia the marine 
inolliLsean fauna is not, as was origiiiallvsiippos<Ml. littoral in habit, but belongs 
to a nuxlerate depth ; and recent dredging operations have demonstrated 
the fact that many forms in the older Australian Tertiaries, formerly tliouglit 
to belong to extinct species, are now living at some depths ofl the Australian 
coasts. If one relies for correlation on the evidence of wide-ranging and 
rapidunoving toques, nkf sharks and whales, it may be noted that Qarchirodoit 
and C. ineqalodop, of the older Australian Tertitiries, are chtirac- 
teri'^ti(‘ally Miocene in the Xorthern Hemisphere. Then, too. the toothless 
wluiles of the A ictorian older Tertiaries belong to a group whh'h in the nortliern 
hemisphere appears to be chiefly Pliocene, 

On the whole the tendency of late has been to refer the so-called Eocene 
strata of Southern Australia to some part of Miocene time. Recently it has 
been proposed to divide the Ternary rocks of Victoria into three systems, 
details of wbich are given in this article. It will be seen tliat reliance is. 
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largely placed for purposes of correlatiou on various species of Lepidocyciinu. 
Meanwhile the sequence of events in Cainozoic time in Southern Australia 
and Tasmania, from the ciose of Cretaceous time, may be briefly stated 
as follow'^ : — 

1. Accumulation of plant-bearing strata, developing in places into thick 
beds of lignite. These plants have been considered to be Eocene, but mav 
be Oligocene or Lower Miocene. A primitive marsupial fauna was probablv 
already in occupation of Tasmania, as a nearly complete skeleton of 
Wynyardia has been found in the marine strata of No. 3, which conformably 
follows No. 2, No. 2 being conformable to No. 1, and all being separated from 
one another by no great time interval. Wynyardia hassiana was a generalized 
form neither distinctly polyprotodont nor distinctly diprotodont. (The 
original is now in the Hobart Museum.) The older ‘‘ deep leads ” of Eastern 
Australia belong here 

2. Extensive flows of the so-called “ older basalts,” and development 
of basic tufls passing into laterite and covering the older deen leads. 

3. The Pre-Miocene Bassian land bridge between Tasmania and the main- 
land became broken down, the old bridge becoming involved m a general 
submergence, which aflected the whole of the southern shores of Australia. 
In the Nullarbor Plains area of the Great Australian Bight, strata of white 
chalky limestones, with flints, and often rich in Gryphaea. were developed 
over a large area. Similar strata occur at intervals all along the southern 
shores of Australia. In the Lower Murray area, as well as in Victoria and 
Tasmania, the polyzoon Cellepara gamhierensis is extremely characteristic, 
and in the ciifis of the Lower Murray forms sub-spherical masses, each of the 
size of a man s head. These strata attain a thickness of about SO feet at Table 
Cape, Tasmania, and on the coastal plains of Southern Austiu-lia are usually 
200 to 400 feet thick, with a maximum thickness of about 1,000 feet under 
the Niulaibor Plains. The Purari series and the oil-beaiing strata of British 
New Guinea probably are of this age. 

4. The Ostrea durti beds, which overlie the Cellepora limestones of the 
Lower Murray, perhaps Upper Miocene. 

5 The immense belt of alkaline lavas and tuffs, which extend from 
CastertoD, in Victoria, through Mount Macedon to Clermont and Sprint^sure, 
in Queensland, perhaps belongs to this horizon. 

Po.ssibly the nepheline-basanite of Table Cape, the melilite basalt 
at Sandy Bay, near Hobart, and tlie nepheline melilite })asalt and 
nepheline eudial^tie basalt of Shannon Tier, in Tasmania, were erupted about 
this time. 

6. In British Papua the Port Moresby series probably belongs to the 
older Pliocene. In Australia Marine Pliocene strata, to a thickness'' of about 
1,000 feet, were deposited in the neighbourhood of Adelaide, as proved bv 
the Croydon bore (2,296 feet deep). In all other areas in Australia anil 
Tasmania, strata of this age are of freshwater or of vohvmic orWm, Possibly 
the lake beds of the Launceston Tertiary Bisin, LOW feet thick, are of 
Pliocene age, as they contain fossil fruits, such as Spondylodrobus 
srnythii, Plesiocapparis lepiocdypJiis, Pentrune allporti, etc., fossils more 
characteristic of the Kalimnan than of either the Janjukian or of the 
Balcorahian age. 



Geology of the Commoxwealth. 287 


7. Vast sheets of basalts, proceeding from dyke eruptions, flooded the 
nearly even surfaces of the east and south-east Australian and Tasmanian 
peneplains. In South Australia they are represented at Kangaroo Island, 
and in 'Western Australia at Bunbury. the Lower Blackwood River, and at 
Black Point upon the coast. The fact that the flora of this period shows 
scarcelv any trace of differentiation suggests that the land had a low relief. 
These extensive basaltic outflows appear to date near to the close of Pliocene 
time. 

8. (a) In either very late Pliocene, or early Pleistocene time, the earth's 
crust, in the Australian and New Guinea region, was subjected to considerable 
diastrophism. The eastern periphery of Australia, including Tasmania, was 
warped up to altitudes of over 3,000 feet above the sea. The movement 
being differential carried an area, such as Kosciusko, to a height of 7,000 feet 
above sea level. In New Guinea the Cretaceous to Pliocene strata underwent 
intense orogenic movements, mountains being produced up to and over 
15,000 feet in height. 

(b) A glacial age supervened, which had many phaseo Kosciusko was 
capped by an ice calotte from its summit to about 5.000 feet above 
sea level. In Tasmania the glaciation was naturally very heavy on the 
west coast and western highlands, the modern heavy rainfall, coming 
from the west, being at that time largely replaced by snowfall. Not 
only were the Western Tiers of Tasmania and the highlands of the 
west coast covered with firn-nelds and glaciei’ ice, but at the town- 
ship of Gorman ston glacial boulder clays were formed only a few 
hundred feet above sea level, and on the west side of the Craycroft 
Range the moraine material descends to within 250 feet of sea level. This 
glaciation affected, probably synchronously. New Guinea, and it was 
probably during a phase of this glacial age that the rhododendron migrated 
from Papua to the Bellenden-Ker Range, of Queensland (over 5,000 feet 
high), where it has since become isolated through tlie ameiioration of the 
climate. The phenomena of the maximum glaciation seem to c<ill for a 
lowering of temperature of approximately 9 degrees Fahr., as compared 
with that of the present day. 

(c) Partly synchronous, if not wholly synchronous, with this Ice Age, or 
possibly its interglacial phases (if there were any such), was an epoch when 
the central plains of Australia had a good rainfall, and the present area of 
internal drainage was only beginning to come into existence. Great herds of 
herbivores, of much largei size than their nearest modern allies, roamed over 
what are now the arid legions of the lower steppes of Australia, near Lakes 
E\ue, Frome, and Gallabonna. This fauna comprised CeratochiSj Megalania 
prisca, Meioloniay Pallimnarchus pollens, Diprotodon, Nototherium, Macropus, 
and Sceparnodon, with the probably carnivorous form Thylacoleo, and the 
carnivorous Thylacinns, Sarcophilus, and Ganis dingo, while Sus papnensis 
found its way soutliwards from Papua, as far as the Darling Downs, of 
Queensland. Thus during this Kosciusko epoch Papua was still united to 
Australia, and the recent disco ver\ of a Nototherium (N, iasmanicitm, Scott) 
at Mowbrav Swamp, in the north-western part of Tasmania, taken in con- 
junction with other evidence, suggests that Tasmania was once more united 
to Australia by way of the Bassian Bridge. At least one gigantic ancestor 
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of the emu Genyornis was associated with this fauna. This hint was pro- 
bably about 13 feet in height. A fine collection of this fauna is in the Adelaide 
Museum. 

(d) Subsidences complementaiy to the uplift no doubt commenced with 
the uplift, but became much more pronounced after the uplift ceased. The 
rift valleys. Torres Strait, Port Curtis, of Cairns, of Cooma. of Bass Strait. 
Hobart, Port Phillip, St. Vincent and Spencer’s GJ-ulfs, and L<ike Torrens, 
and of the west coast of Western Australia gradually developed, togethei 
with those many faults traversing the highlands of the warped peneplains 
of Australia and Tasmania, whose unreduced scarps attest their comparatively 
recent origin. The recent volcanic craters of Mount Gambler, Tower Hill, 
etc., may be referred to this epoch. Possibly negritoid man enteied Tasmania 
by way of the Pleistocene Bassian Bridge before its final collapse. Ever since 
the Kosciusko epoch canyon cutting has been proceeding down to the present 
day in the elevated peripheral portions of Australia and Tasmania, this process 
tending to push the divides fuither inland. 

Amongst recent formations may be mentioned the dune rock, parti v 
cemented by lime, of Fremantle, and the south-western coa^t of West-ern Aus- 
tralia, of Cape Xoitluiinberland, near the border of South Australia and Vic- 
toria, and the dune rock of Warrnambool, Soriento, etc. At Sorrento this dune 
rock is about 1,000 feet in thickness, and near Perth, in Western Australia, is at 
least as thick. The heavy silting along the Victorian coast, which has pro- 
duced the Gippsland Lakes, as well a^ silting oli the Maryborough coast, 
wheie the dunes are 800 feet high, and the silting between Sharks Bay and 
North-west Cape, in Western Australia, are all connected with the cusps of 
slack water formed next the shore, where great ocean currents meet. i\Iention 
mcr also be made here of the sand dunes of tlie lower steppes of Australia, 
and of the Victoria Desert. The latter arc only superficial! v formed of 
loose sand, to a depth of a foot or so, and then the formation passes into a 
tough cal(.ai*eoiis ruck. The Transcontinental railwav from Perth, bv wav 
of Kaluoorlie to Adelaide, will have to lie cut through a vast number of 
these dune ridges, which are from 30 feet up to SO feet high in places. 
In the Lake E}Te region the sand dunes again are only superficiallv 
loose sand. Inside the} are formed of a certain amount of loamv 
material, esjiecially near the old deltas of Cooper’s Creek, and of the 
Diamantina River. In most parts of Central Australia these dunes derive 
their sand from the breaking ii]) of the Copper CieLnamus desert 
sandstone. 

In addition to the alluvial pLiins and l ivers, mention mav be made of the 
laterite- (pindan gravels) of Western Australia, the noiiular tiif.iceom’ lirno- 
stone (" kunkar of South Au-^tralia, the s<iliue deposits uf the inland plains, 
and the coastal salmas. Sub<idence ha- evidently been recently in progress 
at the southern end of Tasmania, and the^ laige “bank’’ recently 
dEcovered 200 miies furthei south, is ohvKuish an immense sunkeii 
segment of a onee greater Australia. Submergence has also taken 
place for a great distance along the east coast of Australia. As .lireadv 
stated, this is partly due to the I’ccent melting of ice and snow in Ant<iivtiea, 
bringing about a eustatie positive movement of sea level ; but it cannot 
be entirely due to this, as the recent subrntrgence is in places of the order 
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of fully 200 feet, and it is doubtful whether the ieeof Antarctica, from the gi'eat 
ice age down to the present time, can have affected sea-level to the extent 
of more than about 100 feet. 

The so-callecl raised beach of about 15 feet is so general around Australia, 
that it is probably due to a recent eustatic negative movement of the sea 
surface. The 50 feet raised beach near Darwin i^ nrobably connected with 
recent orogenic movements in Papua. These recent movements have caused 
a local emergence of the coral reefs in south-eastern Papua of 1.000 up to 
2,000 feet. The Great Barrier Reef of Queensland, some 1.200 miles in length, 
represents, in its uppermost portion, a marvellous area of growing reef The 
bulk of the ret-f appears to be formed of coral. 

Earthcjuake shocks, most frequent in the area ])etween lire gulfs of South 
Australia, Bass Strait, and Kosciusko, show that coastal readjustment is still 
in slow progress in those regions. In New Guinea .^^liarp shocks proceed from 
near the active volcanic zone, near 5[oiint Victory. Most of tUe earthquake 
shocks wdiich reach the eastern side of Australia emanate from tlie deep trench 
to the east of the Tonga n and Kermadec Islands, "Western Australia is 
practically free from earthquakes. 

5.^ — Pre=liistoric Man. 

As is well knowm. the aboriginal inhabitants, now unfortunately extinct, of 
Tasmania belonged to the negrito and w^ere in a palieolitlnc state of civiliza- 
tion. They had no knowledge of producing a cutting edge on stone by 
grinding it down on a hone stone, all their instrunents being of the rudest 
possible t^-pe. and roughly chipped. Xeither had they any knowledge of 
building canoes of the sea -going type, being sdtisiied to constnu't them from 
the bark of trees stripped off in long sheets, then sewn up at the ends and 
plugged with (day. In tliis fi*ail (u-aft thev navigated their own rivers and 
lakes. Xu trace lias been found in Tasmania of aboriginal man considerably 
antedating the coming of the wliite man. On the mainland of Australia the 
aboriginal attained to neolitliit* stage ot civiliz<ition as far back as we have 
any traces of him. Up to the present the following appear to be the only 
evidences of man in Australia attaining to anything approaching high 
geological antiquity 

1, The Tasmanian aborigines probablv crossed Bas'^ Strait (as they were 
ignorant of the art of making sea -going canoes) by an almost continuous, if 
not continuous, land bridge. 

2. On the mainland of Australia there is possilile evlden<‘e near Warrnam- 
l)ool of impressions attribut<i]>le to liiimiMi bodies and feet in some of the old 
cemented sand dunes. Many liave doubted the genuineness of these 
imprints. In Xew South "Wales several stone toiiialniwks wei‘(‘ dug up a 
few years ago in cutting a ean<il at She<i's Creek. betwtHUi Botany Bay and 
Kedfern, These tomahawks were eni!)edded in peat many feet in tliickness 
underlying uiaiane estuarine beds at a. total deptli of 15 feet below the high 
water. It may be concluded that the wlioh^ of oiir ('o<ist-line has subside<l 
bv 15 leet. oi else, as the result of the meltinc of lee and snow in the 
Antarctic regions, sea level has risfoi liy that amount since the tinu‘ wlien the 
aborigines lost their tomahawks in this sw<inip. In either case a 
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coasiderable lapse of time, perhaps of the order of several thousands of 
years, would be needed to account for this change in the relative level of 
land and sea. 

3. Statements have frecpiently been made that stone tomahawks have 
been discovered in the deep leads of Victoria. The following, as far as is 
known, is the only case wh^re the stone tomahawk may possibiv be considered 
as the same age as a deep lead : — Near Maryborough, Victorui, in 1855, a 
basalt axe head was found at a depth of T feet from the surface in one of the 
tributaries of the main Bet Bet lead. The main lead is covered bv basalt 
believed to be of Pleistocene age, but, as the tributary lead in which 
the axe head was found is not covered by basalt, the finding of an axe 
head at a depth of only T feet does not necessarily imply any great 
antiquity for it. 


6. Australian Graptolites, 

Bij T. S. HalL M.A., D,Sc , Lecturer in Biology in the University 
of Melbourne. 

Graptolites are found at innumerable localities in Victoria where Silurian 
or Ordovician rocks occur, but so far none have been found west of the 
meridian of Ballarat. The belt of old rocks is coutinaed from eastern Vic- 
toria along tne inland slopes of the Divide far into New South Wales, and 
during tlie last few years have yielded graptolites from a few places. Tas- 
manian records are vague, but some identifiable forms have been obtained 
from boulders in the Permo-Carboniferous glacial beds at Wvnyard. There 
are no records from the other States, but Lower Ordovician species have 
been found in New Zealand. 

Apparently the whole r.inge of the fauna can be illustrated from Victoria, 
with perhaps the exception of Dev(niian and Cambrian hjrms. We can 
recognise the following subdivision ot the rocks . — 

I Upper 

I : Darriwillian 

Oidovicianj Lower ! Castlemanian 

i Bendigouian 
I t ^ . 

I [L uu'cfieldian. 

Silurian, — Rctiolites aastrali.s McCoy and two or three species of I)iplo- 
(jraptidee and Monogrupttfs. including M. turricuhttus. have been found in 
Victoria, and Monoyniptns occurs lu New S(;utlL Wales. 

Ordovician. — It has not been found convenient a >5 vet to recomise 

the three usual subdivLious acce[)ted in Europe, and we need only I'onsider 
<111 upper and lower division. 

The Upper division is chaiMcteri'^ed by Dteranograptus, Bicellograptus. 
Leptogrnptas. Nemagraptus, Didy^nogrnptus, Diplograptus, Climacograptas. 
Oryptogrnptus, Glossograptux. Lasiograptu^^ ReAiogrnptu^;. and Rctiolites. The 
series is well represented in the ej^teni part of the State, and passes north 
into New Soutl W<des. where Lower Ordovician is not as yet known to be 
represented. A large numbei' of the spe-hes aie new, but manv northern 
hemisphere forms have been recognised. No detailed stratigraphical work 
has been done in these rocks. 
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The Lower divisioo has had more attention given to it, as it is displayed 
on many of our goldfields. 

Darriwillian. — Xo good exposures are known and specific records arc 
few. Dicraiiograptidae are a])sent. Tue following genera are represented : — 
Didgmogmptns, Tetragraptus, Loganograptus. Diplograptus, Cliraacograptiis, 
Trigonograptus, GlossograptuSf Lasiograptus, and others not determined. 

Castlemanian. — The fauna is rich. Didgmograptidae are well repre- 
sented. D. caduceus Salter (— D. gibhendus) is abundant throughout, and 
passes up. D. hijidus and its allies are found only in the lowest beds, and 
pass down into the top of the next division. The relative position of these 
two species is peculiar and well proved in various localities, 

Bendigonian. — The most abundant fossil is Tetmgraptus frutiwsus. 
Bryograptus occurs in the lowest beds, though it is generally regarded as 
Cambrian in Europe. Tetragraptiis approximatus Xicholson is also foimd 
at the base, and is in one locality associated Avith Lancefieldian forms. It 
is thus of stratigraphical importance. The Bendigonian fauna is rich in 
species. 

Lancefieldian. — Bryograptus, several species of Chnograptus and 
Dictyonetna occur. Lithologically similar rocks with the same fauna have 
been recognised by me from the south-west corner of Xew Zealand, more 
than 1,000 miles away. 

There are several apparent inversions of the European sec[uence of species, 
and Ruedraanu has shown that the Australian sequence is practically that 
of Xew York, and botli agree in difiering slightly from the European. 

7. Notes on the Palaeontology of Australia, 

By W. S. Dun, Lecturer in Palceontology in the University oj Sydney, 

The general character of the fauna of the Baljpozoic of Australia as a 
whole, is its cosmopolitan nature, no definite Australian fauna being pre- 
sented until the Permo-Carboniferous. 

Cambrian. — Fossiliferous limestones and shales of Cambrian age occur 
in Western Australia, South Australia, Xorthern Territory. Victoria, and 
Tasmania. Olettollus beds wth Salterella occur in the Kimberley District 
(W.A.). In Yorke’s Peninsula (S.A.), ^Vrchceocyathiiije limestones are well 
developed, also beds containing Micromitra, Kutoigiiuu OboJella, Nisusia, 
Eootihis, Huenolla, Stenothem, Ophileta, Salterella, HyoUthes, Dot ichomet opus, 
Conocephalites, OlenoUus, Microdisciis, Ptychoparia. At Beltana occurs 
the most important horizon of Arclueocyathinoe so far discovered ; eight 
genera and thirty-two species have already been described. 

In the Xorthern Territory, from Ekeldra, Agnostiis, Paradox ides. Micro- 
discus, and Ptychoparia have been recorded. 

In Victoria, in north-eastern Gippsland, near Mount Wellington, occur 
limestones with Plectorthis, Lingalella, Scenella, Agnostus, Ptychoparia, and 
Crepicephalus, 

The Heathcotian beds containing Dinesus and Notasaphns may prove to 
be either Cambrian or Cambro-Ordovician. In Tasmania Archieocyathinse 
occur and quartzites yielding Dikelocephaliis and Concephalites, 
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Ordovician. 

Ill Central Australia Ort.lovieiau limestones contain EifiJocera.s, Orthoceras. 
Asaplius spp.. CteiwdonUu Rnphidutna. and Oplnleta. 

In Tasmania the Gordon Pdver lime^tone^ ^vith Cfjrtodonta. Cttnodotda. 
Telhnoinya. Belle rojdiOH, HeUcotomfL Hont>ofo>n<( , Bap]tido}na may ])rove t«> 
be of Silurian a,ae. Ordovician hrachiopods and tiilobites aie ako found in 
the Florentine Vallpy. 


Silurian. 

The Silurian of Australia occurs entirely in the eastern States, and is of a 
true cosmopolitan type, and the fossiliferous limestones and shales of Xew 
South Wales und Victoria may be correlated with the Werilock and Ludlow 
in part. There is an abundant molliiscan. brachiopod, trilolfite. and coelen- 
terate fauna, the main characteristics being tlie great variety of Ilahjsltes in 
Xew South Wales . of Trijplasf}ia, Spo,ffjop]tyUuffK and Rhizophyllu/n, and 
the presence of endemic rugosa such a> Mucophylluti) , Mictocystis, Arachno- 
phyllntti, Vepresiphyll^nn, etc.; ConcJiidiant and Barm udella horizons are 
well developed in Xew South Vales. 


Devonian. 

Devonian stratu occur m Western Australia and the eastern States. 
In Wes>tern Australia, the Kimberley. Xapier Kange, and Gasco}me river 
beds contained a Lower or Middle Devonian fauna. — Strornatoporoids, Cyatho- 
pliylhuf), PhilJipsastrea. tabulate corals, Atrypa reticalaris. Certain of the 
fassils recorded from tliese ])eds. however, belong to adjacent Permo-Car- 
bonifetoirs area^. 

In Victoria, lu Gippsland, Middle Devonian limestrme with Spirifera 
yassensis and Receptacahtea are well develop^M. Freshwater bpper 
Devonian or Lowrr Carlxjiiiferous beds contain ArcJiri'Opteris, Sphetiopteris, 
and Cordailes — these beds ako eccur in soutliern Xew South Wales. 

In Xew Soutli Wales tlie Lower DeVdiuans ai'c wAl developed in the 
Murrumbidgee District and are characterized by a great development of 
Receplncahtes. one species attaining a di<imetei' of at least a foot. Tabulate 
corals are tihimdant. The typical fos^ik are species rd Act mocydis, fJijyJiy- 
phylhftti, and Spu'ifera 

The Middle Devonian aie developed in the Western Districts, and contain 
varieties of >'Spitifera Ctidafa and pt^rinoul bivalve^, etc. 

The Upper Devonian sediment ^ of Xew South Wal^s are of two tvjies, 
the arenaceous of tlu^ Vesteiu Distiius < ontainiiig RhyavJtonelhi pleurodoa, 
Spinfera di>jat>ctn, and L^jadodendroo . Lrpidodotidroi* aadrale. and tliat of 
the Xew England Distiut ( oiiiposcd of coralline limestones, clay, -atones, and 
cherU. 

Tlie liim*>^toue> contain >ueh coials as HeliohJe--^, Sanidophylluai , 

SpOfpjophyJhfHi. DiphyphylhntK and Syrh>fiop(fm — all species distinct from 
the Siluri.tn and litth^ in I'ommon with the J.owei’ Devonian series. The 
limestones and eliert-^ coni[)ii'>e a great dovelopriieut of luterbeddecl 
Radiolarian rocks. The uj>pei mudstoiies contain Lepldodoad ton austnde 
in abundance. 
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In Queensland the Fanning River and Burdekin limestones are corralline 
and contain abundance of Alveolites, Arceopora, Cainpopkyllum^ Stringo- 
cepJialus, Airy pa, etc. 

Carboniferous. 

Beds of this age occur in Xew South Wales, Victoria, and Queensland. 

The Mansfield beds of Victoria, regarded as Lower Carboniferous, contain 
Lepidodendron australe and fish — Gyraccutilddes, Acanthodes. Strepsodus, 
Elonichthys, etc. — it is possible these beds may prove to be in part Upper 
Devonian. 

In Xew South Wales, marine and freshwater Carboniferous beds occur. 
The maiine fauna is of the mountain liine'^tone type, and consists mostly of 
cosmopolitan types of hrachiopoda, Prodorfus semiretiodatos. Orthis resnpd 
nata, Spirifera striata, Phdlipsia, (rrijfithides, and Brachy)ftetopa$. 

The coral fauna is typical — ZapJirentis, Cyatliophylliif/U Lithostrotioii. 
MicJieliniii, etc. 

Mesoblastus and Tricoelocrinns occni in Queensland 

The freshwater beds have a Middle Carhonifei'ous facies wdth Atieimites 
ovata. Cardioptens. and Lepidndvadrov relthenmattam 

In Queensland the Star beds, well developed around Rock- 
liampton. have a fauna very similar to that of the Xew South AVale-^ 
series 

Doubtful Carboniferous beds containing Lepidodcitdron o( rur in AVestern 
Australia. 

A fact of importance in Eastern Australia is that no Carboniferous species 
extend int(j the overlying Pei'nio-Carboniferous, and that there is a well- 
marked unconforiiiity between the two systems. 

Bermo-Carboniferous. 

Of tlie Australian Pauneozoic faunas tliat wdiieh attracts most attention 
is the ]\[arine Permo-Cai bouiteioiu. and tlie interest is twofold, due in the 
first plaee to the ('hange which without doubt in great part efiev.‘ted the 
glacial ])hase which occurred at the initiation of sedimentation, and the 
effect of land baniors liindernig migration between the eastern and western 
Permo-Cai])onifen)us shores. 

The E.istern Australian Permo-Caiboiiilerous fauna may be regarded 
as exhibiting the tvpic<i[ Australian facies. et)ntaiiiing as it does the develop- 
ment of nuny purely Australian tvpes. The two main divisions of the 
marine sediimmts- — the Low^er and Upper Marine series (separated in typical 
localities by a freslnvater phase — the Greta coal measures) vary little in 
(diaracter in Xcwv South Wahvs, Queensland, and Tasmania. 

The jirincipal elements of the fauna are- - 

Fora.minifera. — X)djecnlnria, Pidositui, Hyperiunaium , Haplophrag- 
)iiiuin. Litnola. P ffdothyra, Lagcua, Xodosana, Gcnitz}aa, etc., etc. 
X ahveahtria is in great aliundance <uid the aieuaceous and sub- 
arenaceous types preponderate. Horizons occur in both Lower 
and Upper Marines and in association with the Pokolbin (Lower 
Marines) horizon, and also in the Wolloug (Upper ]\[arine) are 
glacial beds, indicating the cooling of the wviter. 
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Spoxgida. — Sponsies are rare. the anchoring spicules of 

Hyalosttlia, Lasiodadia^ and certain burrowing sponges {Clio- 
nolithus) are found in the Lower and Upper Marines of New 
South Wales. 

CoELENTERATA. — One of the noticeable features of the Permo- 
Carboniferous of eastern Australia is the impoverished 

Coelenterata fauna, due without doubt to the glacial conditions 
at the initiation of sedimentation. A few species of Zaphrentoid 
corals, close to Hiude’s genus Piero pltyUum, occur showing 
an extravagant development of stereoplasma. The tabulate 
Trachypora forms a well-marked zone fossil in the Upper 
Marines. 

EcHINODER^u.TA. — This phylluni is of particular interest. Blastoids 
and cystoids are absent ; the Crinoidea are represented by the 
giant Phialocrinus princeps of the Upper Marines, 4J inches in 
diameter. Trihrachiocrunis, a dicyclic form with large radianal 
and ** X ’’ plate, three double branchia and two single — this genus 
is peculiar to Eastern Australia. A large Archceocidaris and several 
species of Palasterids {Ether idgeaster. Monaster, and Palaeaester) 
occur in the Lower Marines, one, Etheridgemter giya)iteus, having 
a span of 7 inches. 

Bra^ozoa. — The great development of the trepostomatous Stenopara 
is a characteristic of this period in Eastern Australia. The massive 
S. crinita forms irregular polyzuaria of from 1 to 2 feet in size. 
Dendroid and fiabellate types are also common and present manv 
speojps as vet undescribed. 

The Fenestellid^e are also well (l(*veIoped. Fenestella is rare, 
but such types as Phyllopora, PoJypora, aiid P roforetepora being 
extremely abundant, and in some cases form distinct limestones 
in the Lower Marines. Fenestelliche aie erpially developed in the 
Lower and Upper Marines and in all provinces. 

Brachiopoda. — This may be regarded as a Martiniopsis fauna. This 
protean genus is extremely abundant in all suitable sediments. 
Associated with it are winged Spiriferce, all strongly ridged, Spiri- 
ferina dielasma, Ckonetes, Productus, Strophalosia, Aulosteges, 
Lingula, and Orhicula. In Queensland, in the Bowen beds, we 
get as well Derbyia senilia. It must be noted in contradistinction 
to the Permo-Carboniferous Brachiopod fauna of Western 
Australia and the Northern Territory that Carboniferous 
species are entirely absent and that there is an absence of the 
Orthidje and Leptwna group, AtJnjris, Cyritna .syringolhyns, and 
Reticidarnj. 

Pelecypoi^a.— It is in this group of the Mollusra that what may bt 
termed the Pacific facies of the Australian Permo-Carboniferous 
asserts itself with purely endemic genera as Cleobis, iMceonia, 
Asturtiln. PachijilotiKu, Notomya, Aphcuiaia, Jlerismopteria, Clarkia, 
JJeltopi'clen a giant form, a transition between Aviculopeclen and 
PeclenStutchbuna . an edentulous variant of Pleurophorus. Chwno- 
nomyd (Meek) of the Xebraska-Perniian is very characteristic 
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of certain estuarine deposits. The most interesting type is Eury- 
desma, mainly characteristic of the Lower Marines, noteworthy 
for its absence from Western Australia and its presence in the olive 
shales of the Himalayas, and the Marine Karoo of German West 
Africa. The fauna is noteworthy for the preponderance of eden- 
tulous gaping types. Cosmopolitan genera, such as Nuculana^ 
Scald ia, Cardiomorpha (?), Solecurtus, Avicidopecten, Solenopsis, 
Modiolopsis also occur. The fauna is evenly distributed along the 
east coast. 

Gasteropoda. — There is nothing distinctive in the eastern Gasteropod 
fauna which includes Flatyschisyna, StraparoUus, and various Pleuro- 
tomarioids- — Keeneia, Ftycomplialina, Moiirlomay and a Naticoid 
type, together with a patelloid genus and Orthonychia. 

Pteropoda and Conularid.e. — Hyolithes is common, and a giant 
Connlaria reacliing a length of 20 inches, occurs in the eastern 
provinces. 

Cephalopoda are uncommon, Orthoceras and AgatJdceras {Goyiia- 
tites) being abundant in the Ravensfield sandstone of New South 
Wales. 


The Western Australia Fauna. 

In Western Australia it has been customary to class certain formations 
as Carboniferous and certain as Permo-Carboniferous, but there is good 
reason to believe that the entire series, developed in the Irwin, Gascoyne, 
Mingenew, Minilya, Lyons River Districts, and Kimberley is more properly 
Permo-Carboniferous as regards the mingling of the faunas. 

One of the prominent features of the Eastern Australian Permo-Car- 
boniferous fauna is the absolute absence of any Carboniferous species, whereas 
in the west, together with Indian species and local varieties, there are Car- 
boniferous t}^es such as Orthis resupinata^ Rhlpidomella, Froductus seniire- 
ticniatus, Leptcena analoga^ FhilUpsia^ etc. — forms which in Eastern Aus- 
tralia are confined to the Star beds of Queensland and New South Wales, 
beds separated from the Permo-Carboniferous of that region by a well-marked 
unconformity. Taking into consideration the fact that the so-called Permo- 
Carboniferous sedimentation of both eastern and western Australia was 
initiated by glacial stages which must be regarded as synchronous, this 
mingling of faunas in Western Australia points to a direct communication 
with the Permo-Carboniferous coast line of the Himalayan and Salt Range 
Region. The fact that certain Producti, Pectinid?e, Terebratulida), and 
Spirifeid;o of the West have a close resemblance to Eastern Australian types 
may, perhaps, be regarded as instances of parallel development, rather than 
of specific identity. 

The Permo-Carboniferous of the Northern Territory has western 
affinities. 

As regards the flora of the Permo-Carboniferous, nothing need be 
said other than that a Lower Gondwana flora is preserved in both 
Western and Eastern Australia. The earlier beds are characterized by 
Gangamopteroid types, the upper by Glossopteris and FhyllotJieca, more 
especially. 
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Mesozoic. 

The Mesozoic rocks of Australia, fresh water and marine, ran^re from 
Trias to Cretaceous. 

The freshwater beds present in all the States are of Trias and Jurassic 
a;ze, and in Eastern Australia there is eood reason to regard the so-called 
Jurassic (Ipswich) system as being the freshwater series directly succeeded 
by the IMarine Cretaceous. 

In Western Australia fresh water beds of Jurassic age occur at Mingenew 
with and Phiffioph^jlhitn . At Champion Hay Belpnunfcs, Dor- 

setenstn. Sfephcittoceras, Tnqouia, etc., (x.-rur. At the Hreenonnh Kiver are 
Oolites yieldmu Alectnjoaia MarAth. Ctei>j)StreO(> pectialfonni-^. Radula chtph- 
cata, Trigonia. etc. It is possible tliat the Giiiaiu chalk is of Cretaceous ase 
The fauna of the Marine Mesozoic of ^Yesteni Australia exhibit marked 
altinities (and identity) with European and Asiatic species. 

In the Northern Territory, at Point Charles, there is evidence of an abun- 
dant Cretaceous fauna A^icella, Sca/jhife^. Hi.'^trichoceras.eff:.. dwarfed forms 
in almost everv case, and having Gault afiinities. 

Almost as marked as the difference between the eastern and western 
Permo-Carboniferous fauna is the lark of community between the Marine 
Mesozoic fauna of the east and west. Stratigraphical evidence points to 
the hict that there is a continuity of sedimentation from at latest Jurassic 
to the end of Cretaceous time, and this has led to an apparent mingling ot 
faunas. The Cretaceous Mediterranean occu[)ied poitions ot the States oi 
Queensland. Xew South Wales, and South Australia, and is characterized b^■ 
numerous ^jicmes peculiar to the region and many endemic genera amonu 
the Moihisca. The nujst typical forms are Mncco/jella, Fsead^incula, and Fis- 
siluiiiiJa, all endemic types occurring in both Lo\ver and U[)per Cretaceous. 
The cephalopodan fauna is not larger, but is noteworthy for the great .sizo 
of the i'riocrt'ff^ and Ancf/Ioceras group. LJ.hpo^cnd Ple^fosufn'Us\ and 
Ciniolio^dnriP^ are represented by several spunes. The nature o^^ the fauna 
points to the fact th<it the barrier whi( li ] ire vented the mingling of the Eastern 
and Western Permo-Carboniferous faunas [)e’'si^tf"d into late Mesozoic time 

The i\Iesozo{e liora of E<istern Australia may be divideil into three group.'' 
— (1) the Ipswieh llor.i of (Queensland, t!ie (Jlaienee ba^in of Xew South Wales, 
the South (.opp-'kind basin of Yictoiia, aid the L<ike Eviv basin of South 
Australia, (2) the Tasmanian U[i[)ei coal measure.s : and (J) the Hawkes- 
bury senc-^ of tlie Sydney-Blue Mountain Iiistrict. 

(1) I he Ii'jswich, eti,’. seiies. — Ihese beds ]io>seas tlie co'jmopuhtaTi Jurassic 
vegetation with C 7 af/a/J/cG ..5 Jci>t Kjdnfn, vaiajus s[)ecie^ of TlmuffeMia, 
FfC/f ((/ptci'i^ il'iiht f'cciy PodozHniitP'^^ JJ'I/c/ll tUc'., etc. Diev occiipv the 
lower j)ortion of tlie great aitesi.ui basin and are succeeded conforiuablv 
by the Marine Cretaceous ^halos and .^anfUtones. Tlie rather scanty evidence 
at pre-ent available points to the fa('t thit the .sagging of the Mediterranean 
region wa.s associateal in its early stages witli lacustrine corulitions leading 
up to <ui invasion of the sea and uuriiie se hnientation. These conditions 
on tfie C’lM.-stal district ceaseil <.il. tne clo';(_* (jf fic;3h watar sedinieutatKiu, except 
in the .Maryborough district, (Queensland, where both fresh water and marine 
sedimentation took place 
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(2) The Upper coal measures of Tasmania maybe correlated with the Gipps- 
land measures Jurassic age. Tceniopteris daintreei is wanting, but Clado- 
pkebis denticulata is abundant with Thini)fel(hn, Phyllotheca, etc. 

(3) In the Sydney area occurs the Hawkesburv series, made up of the 
Xarrabeen, Hawkesbury, and Wiannamatta Stages. The Narrabeen shales 
succeed directly after the Upper coal measures (Permo-Carboniferous) with 
no break in sedimentation, and a mingling of the Glossopteris and Lower 
Mesozoic flora — Glossopteris and Sckizoneura. 

The Narrabeen, Hawkesbury, and Wiannamatta Stages have a well 
developed flora with Thio/ffeldia odotiiopteroides, in several varieties, Macro- 
tcenopteris, Alethopferis, conifers, and Phyllotheca ; there are distinct 
differences from the flora of the Ipswich Series, which are possibly due to 
more arid conditions. The Hawkesbury sandstones and Wiannamatta shales 
have a well-developed fish fauna — -Cleithrolepis. Gosfordia. Semionotus, Die- 
tyopyge. Belonorliyaclius, etc., together with Labyrinthodonta, Platyceps, 
Bothriceps, Mastodonsaiirus in part of Paleozoic and of Rhjetic atfinities. 
A depaiq^erate foranimiferal horizon occurs in the Wiannamatta shales. 
It is usual to regal d these beds of Triassic age in part, possibly slightly older 
than the Ipswich. 

At Talbragar, New South Wales, beds with Tceniopteris daintreei, Podoza- 
miles, Palissya, Alithopieris, contain a distinctive fish fauna — LeptoJepis, 
Coccolepis, Aphnelepis, etc., etc. 

TePvTiary. — Terrestrial beds containing plant remains occur in the 
various States- — the oldest series occur in tlie deep leads which may date 
back to krte Eocene or early Miocene time. The vegetation of these deposits 
in Eastern Australia bears considerable resemblance to that of the modern 
“ brushes ’’ and afford evidence of more humid conditions. 

In the late Tertiary and Pleistocene time, the inland plains supported a 
giant marsupial famia, together with Rat it e birds- — Diprotodon, Xototheriiim, 
members of the Pliascoiomidoe, TJiylacoleo, Macropodidre, iMonotremes, 
such as Proeckidna and OrnitJiorhynchus ; Birds — Dromornis, Genyornis, etc. ; 
Reptilia- — Mecjalania, Crocodilus, Meiolania, etc. 

The giant members of this fauna have been found in all the states, but 
are most abundant in the great central plains of Queensland, New South 
Males, and South Australia, where their remains are found in old lake basins, 
mud springs, and river beds. Tiieir destruction was due to great diminution 
of rainfall which took place in late Pleistocene time. 

8. Australian Cainozoic System. 

By F, Chapman, A. LB,, Palceoidologist to the Xational Museum, Melbourne. 

The Australian Gainozoic system is remarkable for its great development 
of Miocene sediments. These are interposed between an important but 
locally developed Oligocene series below, and a more widely extended Pliocene 
series above. 

In Victoria and South Australia, where the Cainozoic system is 
best developed, the beds can be subdivided into four principal series, 
for they are really more than stages, as time and further research 
may show. Local terms to denote these series have been suggested, as 

ai2i.')4. u 
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sliown in the following table, which also gives the probable equivalent to 
the corresponding European formations, according to the several authors 
quoted. 


McCoy and Chapman. 

Hall and Pritchard. 

Tate and Deimant. 

Pleistocene 



Upper Pliocene (Chap- 

Werrikooian (Pliocene ) 

Pleistocene (Tate) 

man) 


Pliocene (Dennant) 

Lower Pliocene 

Kalimnan (Miocene) 

Jliocene 

Oligocene 

Balcombian (Plocene) . . 

: Eocene 


Janjukian (Eocene) 

? Oliiiocene (Tate) 

Eocene (Tate and Den- 
nant) 

Miocene 

Aldingan (Eocene in 
part) 

Eocene in part 


Balcombian Series. 

Geifetal Commencing with the Balcombian, these beds for 

the most part consist of sands and shelly marls, largelv foraminiferal in places, 
and containing in the shallower deposits a very rich molluscan fauna, together 
with the remains of fishes. Crustacea, especially ostracoda. polvzoa, echino- 
derms. gorgonids, corals, sponges, and the forainimfera aforesaid. Inter- 
calated wntli the sandy clays and marls are beds (.)f brown coal, w^hicli at 
Altona Bay and Xewjiort, in Victoria, liave been proved of considerable 
tliiclcness. At one bore near Lavertcm (parish of Truganina, Section VIL), 
a bed of browm coal w\is struck at 347 feet, having a thickness of 74 feet. 
A bore at Moiavell, in Gijrjisland, feet deep, passed through 888 feet of 

brown coal. Althougli the actual age of the latter occurrence has 
not been ])roved, it is probably similar to the browm coal of the Port Phillip 
area. 

Chfef Fo.s.sf/s.— (B. -= Balcombian; J. = Janjukian ; K. = Kalimnan). 

Lduntfi aplcaUitd, Ga/chftroJoit, aadmh.s (B. K.), 

Ai^Cilhl (B. — -Iv.j. T {t< 1 1^1 tj ! 0 H i<i . FU’SC i<jjn i' Kl hi iH6lhJ^€t'Cl y 

Ehnrtf()f'<is nuJnc<i.S:>n, fA/prad (Uh j/filhived. C. tuntua (B. and J.), Ttitho 

haindtODfitsis, Prrtcn tH fU r(tijntni'< (B. — K.). Ba/lxil/n crJh’jiox/cra (B. K.), 

C I'Hsxttellifes di'tnKDdi (B. and d.). tV/n/ca hitnell/Jera (B. and J.), 
MafjeUanhi v(jtue)isf,s (B. and J.), Chjpm.der f/i j^j^shufilicf/s (B.— K.), 
Echhiohimpas (jdtHhieiCitsi;^ (B. and J,). Placotiothds deltoideiis (B.-K.), 
t och ■'i 1 0 i > cll H j/o/'chIh. (B. — most 

abundcUit m •).). 

Loath ties . — The number of outci(jj)? and r-xposuri's of the Balcombian 
senes is seen to be very liinitod when tlie fitunas have been carefully examined. 
The bc.st-kno\vii and most accessible localities are Balcombe's' Bay. near 
Jlormnyton and (dice's Creek, near Frunkston. both in Port Phillip. The 
gash made through .siiiiertinal beds by the Muddy Cieek, near Hamilton, 
reveals the lowest beds of the di-trict at Clifton Bank, where they are brought 



Geology of the Commonwealth. 


299 


up by a slight monoclinal fold in the otherwise nearly horizontal strata. 
The beds here have their basement in blue clay containing a rich gasteropod 
fauna, the clay sometimes containing much glauconite and rolled fragments 
of polyzoa and cetacean remains. The presence of glauconite points to a 
fairlv deep water origin for this bed. This dark clay bed passes rather 
rapidly into a brownish sandy marl with a rich molluscan fauna, gradually 
becoming more polyzoal in character towards the top, where, as recently 
found at 20 chains up stream in the Muddy Creek, it passes into the pink 
and yellow polyzoal limestone of true Janjukian character, and with foramini- 
fera of a Burdigalian type. 

The important bore at Sorrento, near the eastern head of Port Phillip, 
did not at its greatest depth, of 1,693 feet, reach the bottom of the Balcombian 
^Series. which is here between 300 and 400 feet thick, so far as proved. On 
the other hand, bores at Altona Bay and AYillianistown have proved the 
basement bed as a gritty quartz sand passing up into typical shell marls 
and blue clavs with brown coal. The intercalated terrigenous and estuarine 
beds of the Balcombian, entitle it to be clas.sed as a Iluvioniarine series in 
the areas just named, as much as those beds of similar age in Europe as in 
the Isle of Wight and Belgian Oligocene ; whilst the Xorth German Oligocene, 
being largely marine, may be classed with that of the lower beds at Muddy 
Creek and Sorrento. The Balcombian Series appears to be confined to the 
State of Victoria. 


Janjukian Series. 

General Charactens. — This is by far the most important group in the 
Australian Cainozoic system, and presents some remarkable and variable 
phases. On the terrestrial side, the leaf-beds with Cinnau)0}in(nu LauruSj 
and Slercnlnt probably come within this series, since stratigraphically the 
Maddingley leaf-beds seem to graduate into the limestones and marls of the 
Moorabooi River area, finding their place in the Janjukian Series. So that 
in one area alone, the Geelong — Ballarat gulf and valley, we have fairly 
deep and clear water deposits, terrigenous shell-bearing beds formed closer 
inshore, and lacaistrine accumulations. 

The Corio Bay, Bairnsdale, and Fvansford fossil if erous deposits probably 
represent the basal part of the Miocene, to the middle of which period I 
have referred the Janjukian of Torquav and Batesford where, at the former 
place Sjnrnlirosfra occurs, and at the latter. Burdigalian foraminifera as 
Lejndovf/cUna tonmoneri and L. margmata. In all probability, the general 
polyzoal facies ju'operly belongs to the Middle Miocene. 

At Bird Rock, Torquay, a magnificent cliff section is exposed, showing a 
vertical succession of 273 feet. The beds form a dome-shaped anticline, 
the centre of which is at Bird Rock. Forming the lowest of the series in 
this area, they can be trac-ed either way along the sliore where they ■{)ass up 
into a polyzoal and echinoid limestone with Ileleropota, Selesta ria, Cellepora 
(with large ramose and rod-like zoaria), and with Echinocgamus {SciiteUi}ia) 
patella. 

In other localities enormous deposits of both hard and friable limestone 
are developed, which point to deposition in a rapidly subsiding marine basin 
at moderate depths, as witnessed by the presence of the larger shelled 
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foraminifera. These local foraminiferal deposits, as compared with those in 
coral reef areas at the present day. seem to indicate any depth between 20 
and 60 fathoms, whilst the polj^oal rock must have accumulated at a depth 
averamn" 100 fathoms, as borne out bv recent dredcjinsrs in the Southern 
Ocean by the Federal Trawler Endeacoiir. 

As w’as seen from the previous list of Balconibian fossils, many species 
range throughout the Cainozoic. Other species are peculiar to thiit series, 
but they are very rare. In the Janjukian vSeries, however, a great accession 
to the number of new forms takes place ; although where the argillaceous 
conditions of the underlying Baicombiaii have continued, those older species 
persist into the newer strata. The limestone facies brings in quite a new 
population, for that condition of deposition was markedly absent from the 
Balcombian. The rule which governed the maximum development, gene- 
rally in the Miocene, of certain fossil t}q)es in Europe, as Cbjpea'^ter for example, 
obtains here, since in one species, C. gippslandicas, the test is of medium- 
size in the Balcombian, gigantic in the Janjukian at Bairnsdale, and small 
again in the Kalimnan. Many other examples could be added, as those of 
Linthia and Spondylus. 

Chief Fossils. — Cetacea — Ziphiiis geelangensis, Pam},qmlodoii ivilkinsmi. 
Fishes — Carcharodon a uriculatiis^ Cci/xharoides totase/'ratiis, Mollusca — S piruli- 
rostra curta (only two other species known, and both from the Miocene, viz.. 
S. hellardii and S. Jicernesi), Yolnta macroptera, Volutilithes ardicitigahtus, 
Eburnopsis tesselatus, Morio wilsonif Cyprcea covsohrina. C. pkityrkyncha, 
Cerithiurn pritckardi, Tiirritella septtfraga, Turbo etheridgei^ Pleurotomaria 
teriiatia, Spondylus gcederopoides, Peclen eyrei Lituopsis insollta, C rassatellites 
oblonga. Brachiopods — Terebratula aldingte, Acanthoihyris squamosa. 
Crustacea — Lepas pritchardi. Vermes — Ditrupa cornea var. ivonnhetieyisiSy 
Serpiila ouyenensis. Echinoids — Cidaris austrahcc, Ca^sidulus aastralice, 
Brissopsis archeri, Eupatagus rotundas. Coral ? — Flahelhun distincturn. 
Deltocyathus .subvioh. Stephanotrochus tatei, Graphnlaria senescen.'^ (.J. and K.). 
Sponges — Ecionema newberyi, Fleet roninia halU, Tretocalia pezica. Fora- 
ininifera — Gypsina houxhud, Rotalia calcar, Amphistegina lessonii, Cyclo- 
clypeus pustalosns, Lepidocyclina tournoueri. L. marginata. 

Localities . — In Victoria — Spring Creek Senes, Torquay (glauconitic and 
yellow marls, and polyzoai limestone) ; Waurii Ponds (polyzoai hmestone and 
marls) ; Moorabooi Riv^r and Batesford [Lepidocyclina and })olvzoai iime- 
-tone) ; Curlewis (polyzoai limestone and marls with calcareous sponges) ; 
Grange Burn, Hamilton (polyzoai limestone with Lepidocyclina awdAmpkis- 
tegina) ; Flinders (polyzoai limestone with calcareous sponges) ; Flenungton, 
low'er beds (fossiliferous ironstone) : Keiior (foraminiferal limestone) ; Aire 
coastal series (marls and ligrntic clays) ; Birregurra (grey and yellow marls) ; 
Bairnsdale {Ainplnstcgma limestone and yellow fossiliferous marls); Corio 
Bay and Fyansford (yellow marls) ; bores m Mallee (white, polyzoai hme- 
stone and glauconitic marls). 

In South Australia — Mount Gambier (white polyzoai limestone) ; Aldini^a, 
lower beds (clays, glauconite marls, and limestones) ; banks of Murray River 
(polyzoai limestone) ; 3Iurray desert. 

Tasmania— Table Cape, near Wynyard, includes C rassatellites bed and 
overhung Tarritella bed. 
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Probably the New South. Wales leaf-beds (Dalton and Gunning) belong 
here. Their flora is largely that of Bacchus Marsh, Narracan, Berwick, 
Pitfield, Cobungra, Dargo, and Bogong. 

Kalimnan Series, 

General Characters . — In the Sorrento bore the Janjukian marls pass in- 
sensibly upwards into the Kalimnan, without much lithological change ; 
and by their containing a considerable amount of glauconite, denote that they 
were formed in moderately deep water. At Beaumaris, however, where these 
beds are well exposed in the clifi face, the rock is a yellow sandy marl, with 
numerous shells and sharks’ teeth and occasional bands of fossils. The beds 
at Beaumaris are shallower in character, and evidence of current action is 
afl:orded by a nodule bed with numerous fish -teeth and rolled fossils at the 
base of the series. This nodule bed exactly corresponds in stratigra phical 
position with that at Muddy Creek and Grange Burn, The Kalimnan series 
at the latter localities consist of quite shallow water deposits, with Mijtilns, 
Natica, Nassa, and Barnea ; whilst the thick-shelled Trigonia hoivitti is 
further evidence in support of its shallow water origin. By the presence of 
Scaldicetf^s and other cetacean remains, the Lower Phocene age of this series 
as stated originally by McCoy, is substantiated. 

Chief Fossils. — Cetacea — ScahUcctus macgeei. Phijsetodoii haileyi. Fishes 
— Oxgrhina Juutalis^ Galeocenlo aduncns. Cestracio)* cainozoicus, Diodo/i for- 
Mosus. MoUusca — Ancilla papilhta, Volnta falgetroides, V. niasoai, Fusus 
gippslandicaSf Natica cunninghahiensis, Eghsia triplicata, Dentaliuni largi- 
crescenSy Pecte}i antiaustralia. Perna percr<issa^ Ghjcimeris hath, Trigonia 
maryarilacea var. acuticostata, SiDietta gibhenda, Mactra hamiltonensis. 
Corals — T renmtotrochus clarJceiy Notophgllia gracilis. 

Localities . — Upper beds. Muddy Creek ; upper series at Shelford ; lower 
Gieneig River ; Beaumaris ; Gippslaud lakes ; bores in Mallee, at 100 to 
250 feet ; Sorrento bore, at 5S5 to 741 feet (circ.) ; upper Murray clifls ; 
Adelaide ; Haddon, Viet, (deep leads with plant remains). 

Werrikooian Series. 

In Upper Pliocene times the southern part of the continent had risen 
considerably, and corresponding denudation took place. The country must 
have supported a rich fauna, largely mai'supial, of which we have evidence in 
Phascolonujs pUocenuSy of the Dunolly Gold Drift. The type locality of the 
Werrikooian is Limestone Creek, Glenelg River, where a rich marine molluscan 
fauna, with a large percentage of living species is found. The Upper beds of 
Moorabool Viaduct appear to belong here. 

Pleistocene. 

The inland and coastal deposits such as cave floors, volcanic tufls, and 
consolidated dunes afford evidence of many extinct and living marsupial 
genera, among the former being Nototheriian, DiprotodoUy Procoptodon, and 
Palorchestes ; while the giant emu — Genyornis — occurs in the Diprotodon 
swamps of Lake Cailabonna, South Australia, and also at Mount Gambier, 
and in Queensland. Remains of DromorniSy a struthious bird as large as 
the moa, occurs in the Pliocene of Queensland, New South Wales, and South 
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Australia. The volcanic tuffs of Tower Hill, Victoria, must be very late 
Pleistocene, for they overlie beds of marine shells identical in species with 
those now found living a short distance away on the sea-coast 

The physiographical results of a study of the Caiiiozoics show that 
in Oligocene times the land suffered much oscillation, subsidence being 
sometimes in evidence, at others elevation. The climate was then 
warm- temperate to sub-tropical. With the Pliocene was ushered in a great 
steady movement of subsidence, as shown by the great limestone series, 
with only occasional elevation, when the dynamical movements expressed 
themselves in volcanic outbursts, the older basalt filling up the valleys both 
inland and coastal, as at Dargo and Flinders respectively. The climate 
was probably warm-temperate. In the Lower Pliocene or Kaiimnan times, 
elevation re-commenced, and gave rise to the shell-banks and shallow- water 
marls. The inoliuscan uenera ac this time indicate a ehiuate similar to that 
now enjoyed. In Upper Pliocene and Pleistocene times, there is evidence 
for the belief that the climate became even colder than now, due probably 
to uplift, for estuarine sands found in the Mallee borings, perhaps 30') feet 
above sea level indicate a sub- temperate faunal character. 

9. Igneous Rocks. 

By T. ir. Eilqeworth Baml CM.G.. F.R.S.. and Ernest \\\ .Sweats, 

D.aS'c., A.R.L\S..i Professor of Geology in th.e L mcersity of Melbourne. 

Pre-Camekiax. 

The oldest known volcanic rocks in the Commonwealth are those of the 
Norseman and other regions of the great gold-bearing belts in the southern 
part of Western Australia. These are of the nature <>f amygdaloidal dole- 
rites associated with contemporaneous tuff. Further math, as at Kalgoorhe 
and Coolgardie, these volcanic rocks have been altered into hornblende and 
chlorite schists, commonly spoken of as the ” greenstone schists, and it is 
in them that most of the payable gold-beanng belts occur. In the Pilbara 
district, rocks of this type belong to a lower division of the Algonkian group, 
known as the Warrawooiia senes. Tliis is followed by a later Algonkian 
senes — the Wosqiilto series — in which the Pie-C.iinbnan group terminates in 
that district. Plutonic rocks are also widely represented m the Pi e-Cam- 
brian group. For example, in Western Aimtraiia there are huge belts of 
granite j)assiiig into gnems <ind traversed by veins of pegmatite. in places 
the granite intersects older diorite rocks. In otlier places, as at Kalgoorlie, 
serpentine occurs in the same group. The inteiv^tuig observation has been 
made, at the Phillips River gold-field, on the soutli coast of Western Aus- 
tralia, that the local granite is of a very imiikrd all)ire type, in fa<-r it is almost 
devoid of an}' potasli, but relanvel}' high in soda. In the same region a 
<j[uartz-ceratophyre ha^ been identified, and the interesting ([uestion here 
suggests itself as to wiietlnu’ we may lujt have lepreseutatives of the third 
great division of igne(nis rocks — tliird in lelation to the w(*il recognised alkali 
and calcic types, namely the spiliric ^uite. From the Blvtli Range, a iiivrme- 
kite granite has been described, showing gridinm structure of <piartz-feLspar 
intergrowth, not original, and like that of similar granites, probably Archiean, 
in Sweden and Finland. It may be added that in the Phillips River 
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gold-field albite-peginatite is of comoion occurrence, in which coarsely 
crystalline spodumene is associated with the albite. All these rocks are of 
Pre-Cambrian age. 

Ill reference to its Pre-Cambrian igneous rocks, the State of South Aus- 
tralia is considered to be a petrographical province, the characteristic feature 
of which is the high percentage of titanium oxide, and. to a less degree, the 
abundance of soda. The rock which has given rise to these Pre-Cambrian 
igneous rocks may be termed the Houghton magma. From it have been 
produced ilmenite-diopside-diorite, ilmenite-diopside-syenite, ilmenite-sphene- 
actinolite-pegmatites, and ilmenite-felspar-quartz pegmatites with ilmenite 
cpiartz-veins. 

The rocks of this Houghton magma are traversed by veins of " yataiite/’ 
a pegmatite formed of uralitic actinolite (after diopside) albite containing 
microcline. titaniferous magnetite, sphene and quartz. The actinolite is in 
large subidiinorphic x^^^tamorphs after diopside. Gneissic normal granite 
pegmatite is associated with the yatalite." 

At Olarv, a highlv-titaniferous iiranium-beariug mineral, davidite, occurs 
in a pegmatite vein, intruding Pre-Cambrian quartzite. 

In addition there are present in this area epi-granites, diopside-diorites, 
granodiorites. hornblende-diorites approaching mouzouite, mica-diorite, bio- 
tite-syenite, epi-syenite, and diopskle-cpiartz-syenite with epidote. 

The most typical rock of this series — the diupside-dioiTte — is interesting 
in view of its high content of soda (5 '31 per cent ). and titanium oxide (3*11 
per cent.) 

The magmatic name is tonalose. 

In the Pre-Cambrian rocks of Tasmania, it is a singular fact that as far as 
is at present known, there is an entire absence of any kind of igneous rock 
whatsoever, with the single exception, perliaps. of tlie garnet-zoisite-amplii- 
bolite, wliich occurs just above Hauiilton, on the left bank of the River Forth 
m the north-west of Tasmania. In Victoria, gneisses intruded by granitic 
rocks occur near the western border of tlie State, in the county Dundas, as 
well as in Gi])psland. in north-eastern Victoria. At Broken Hill, on the 
south-western border of New South Wales, the augen-^neisses are Pre- 
Cambrian. In the i\Icicdonnell Ranges, augen-gneisses traversed by very 
coarse pegmatites, with mica crystals in places up to 2 feefc or more in 
diameter, are wadciy <hstributed. Large crystals of beryl, and occasionally 
tinstone, are a.ssociated with the pegmatite. The^e rocks are traversed by 
inirTopegniatites, gninuUtic pyroxene Jiontes, <lioiTtes, gabbros, dolerites, 
and amphibolites — all are probably Pre-Cainbnau. 

Cambrian. 

Perhaps the most extensive lava Hows as yet recorded from the Common- 
wealth belong to this system. They are represented at Nullagine, in the 
Pilbara gold-field, where they occur a short distance above the basal gold- 
bearing and diamond-bearing conglomerates. They are partly acid rocks, 
and partly dolentes. In the Kimberley district, there are very large areas 
covered by what is called the great Antrim plateau basalt. At iMount 
Panton, this series of basic lavas and tutfs is capped by beds of somewhat 
phosphatic Salterella limestone. In Northern Territory there is a great series 
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of basalts and dacites associated with, beds of vulcanic tiiif and ajiiiiomerate. 
the blocks of which are up to 4 feet in diameter. The thickness and full 
extent of this vast series and its petrological character is as yet almost wholly 
unknown, but there is little doubt that it is part of the great Antrim plateau 
group. 

In the account of Cambrian rocks, reference has been made to the Heath- 
cotian series of igneous rocks in Victoria. In the t^^e locality altered basic 
submarine lavas or diabases predominate and are associated with altered 
submarine diabase tufis. schalsteins. agglomerates, and minor diorite intru- 
sions. 

Interbedded with the diabases are black cherts, some containing radiolaria 
and at any rate in part derived by metasornatic alteration of diabase ash, 
while the diabase is in places silicihed to jasper. At Heathcote, these rocks 
are invaded by micro granite, which may be genetically related to the diabase 
series. Xear Heathcote, the diabase at its marj^dn passes into '' selwvnite,” 
a green alteration product containing a m’cen ehrome-beaimu micaceous 
mineral, chromite, })yroxene, together with coiundum. Corundum also 
occurs with chromite in the serpentine area, near Blount AVellington in North 
Clippsiaiid, which is pre-Upper Ordovician, and may l)e Hearheotian in age. 
The quarries on Mount William, nocth of Lanceheld. from which the aborigines 
manufactured tomahawks, occur in a similar diabase with interbedded black 
clierts and cherty shales, containing protospoagifi and radiolaria. Similar 
associations of diabase and cherts occur at Blount ^[a]or. near Dookie, and 
at Blount Stavely, while serpent inous diabase occurs at the Hum- 
mocks. north of Casterton, in Western Victoria. The whole assemblage of 
these Heatlicotian series is strongly suggestive of a .^pilite suite, but chemical 
analyses of the rocks are not yet available. In Tasmania, probable equiva- 
lents of the Heathcotian volcanic senes of Victoria are developed at North 
Dundas, Zeehan, the Leven gorge, etc., in tlie nurth-weNt and west of the 
island. These are knowni as the porphvioid series, and consist ot dvnaniicallv 
altered quartz and felspar porphyries, umygdaloidal diabase (spilite ?), breccias 
tuffs, and tufaceous slates, together with intiiisive sveaites and granites. 

Ordovician. 

Igneous rocks possibly of this age have been described in South Australia 
from the Bliiiman mining field as melaphyres, olivine-diabase, granulitic- 
diabase, gabbro-diabase. These are ptrhaps related to the dvkes of amphi- 
bolite with scapolitised felspar from the New Era mine, near Woodside. In 
Victoria, if the Heathcotian series is of Cambrian age, there are no 
known igneous rocks of Ordovician age. Basic agglomerates Irom Mount 
Arrow'smith, in New South Wales may aho be Ordovician. At the Lvnd- 
hurst gold-field, near ^landurama, in ^\nv South Wales, there is an immense 
development of contemporaneous basic tuff in the Epper Ord(»virian black 
cherty graptolitic and radiolarian rocks. In the same state, at Cadia, near 
Orange, two sheets of andesite lava, 30 feet thirk, interbedded in the upper 
Ordovician graptolite slates give evidence of contemporaneous volcanic 
activity. They are associated with a deposit of iron ore, estimated to contain 
about 40.000,000 tons of ore. At Forest Reefs, near Orange, this group of lavas 
and tuSs attains a great thickness. 
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Silurian. 

In Victoria no definite evidence of contemporaneous igneous rocks of 
Silurian age has yet been forthcoming. It is possible that the alkali granites 
of Victoria, which as far as is known intrude the Ordovician and older rocks 
but not the Silurian series, may be of Silurian age. 

Devonian. 

Lower Devonian. 

In Victoria there occurs a wonderful development of igneous rocks, which 
have been referred to this period. It was a time of great earth movement in 
Victoria, when the older Palteozoic rocks were much folded, and it is probable 
that the intrusion and extrusion of igneous magma accompanied the move- 
ment of folding while the gold deposits appear also to be genetically related 
to the igneous intrusions and the gold quartz veins filled fissures which 
resulted from the folding movements or igneous invasions. Volcanic, dyke, 
and platonic rocks are abundantly represented. 

The Volcanic Rocks. — These include the following series : — 

The Snoicfj River Porp/njries. — These are acid lavas, mostly rhyolites 
and tufis, in places over 2.000 feet in thickness. They were erupted 
from a chain of volcanoes, perhaps comparalde to the Andes, and 
situated on a probable line of fissure trending nearly north and south 
through Eastern Victona, near and along the Snowy River. Their 
woni-down stumps are now preserved in mountains like the Cobberas, 
Wombargo, Ilount Hotham. etc., while the granite porphyries of 
3fount Taylor, 3Iount Alfred, etc., near Bairnsdale mav represent 
the plugs of some of the volcanoes of this series. Probablv of 
similar age are the rocks of Xoyang. on the Tambo River, in Eastern 
Gippsland. These include intrusive as well as volcanic types, and 
consist of quartz porphyrites and quartz granophyrites. These 
rocks show a great [ireponderanee of soda over potash and may 
be described as eeratophyres and quartz-ccratoplnwes 
The Dacite. Qaartz-porphpnte Scries. — This series is developed in Central 
Victoria from sporadic ('Cnties. Fragmental rocks are scarce, except 
in the Lily dale district, and no volcanic necks have lieen located. 
The rocks consist of thousands of feet of rocks, mainly volcanic, 
but probably in part intrusive. The chief areas are Blount 
Macedon, the Dandenong Hills, Healesvilie, and Warburton. 
the Cerberean Range, the northern part of the Strathbogies. and 
near Whitfield, in Delutite. At Mount Macedon, the Dandeiiongs, 
Healesvilie, and Warburton, the rocks consist of hypersthene-biotite 
dacites. biotite dacites, and quartz-porphyrites. In the Strath- 
bogies and in Delatite, garnet accompanies the quartz porphyrites, 
and here they are overlain by Lower Carboniferous sandstones. 
Probably the most complete sequence occurs near Lilydale, where 
fragmental rocks are abundant, and the earlier eruptions consisted 
of alkali dacites or toscanites, with about 7 per cent, of alkalies 
equally divided between potash and soda, quartz porphyrites 
followed, and the volcanic activity concluded with the eruption of 
normal hypersthene biotite dacites. 
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Hypahy^sal Rocks . — Many of tlie granites and graiio-diorites have 
marginal apophyses of quartz porphyry, pegmatites, etc,, penetrating 
the invaded sediments. Of more economic importance are the altered 
types of dykes, some of which carry gold-quartz veins which have 
proved highly auriferous. Among these are the propyitised horn- 
blende porphyrite of AYoods Point and txaffney's Cieek. and the 
sericitic quartz-porphyry of the Diamond Creek mine, near Mel- 
bourne. The periodotites of Aberfeldy, the cupriferous 
hornblende amphibolites of the Thomson River, and the horn- 
blende picrite of Sheep Station creek, near Oineo, may belong to 
this period. 

Platonic Rocks . — As stated in the stratigraphical part, the alkali granites, 
so far as is known, do not penetrate Silurian rocks, and miv be of 
Silurian age, but there are petrographic grounds for associating 
them with the grano-diorites and adamellites, manv of which are 
Post Silurian, and some of which, po'^siblv all, are Pre-Lower Car- 
boniferous. 

The alkali granites, in which orthoclase predominates over plagioclase 
and potash generally over soda, include the masses of Mount 
Bulfalo, Cape Woolamai, Gabo Island, and certain musses near 
Geelong, such as the You Yangs, the Dog Rocks, and an area near 
Ceres. 

Certain diabases or epidiorites occur at Ceres and the Dog Rocks, which 
were formerly referred to the Heathcotian, but sim'e thevare probablv 
genetically related to the alkali granites of these areas are now 
included with them in this place. Adamellites are known to occur 
near Violet Town and Xillahcootie, in north-eastern Victoria ; at 
TrawooL Ing listen, north of Pace inis Marsh, and at Broad meadows, 
near Melbourne. 

The grano-dionte masses, with which many of the gold-lields appear 
to be genetically related ait‘ rcg^iestmted among other aieas bv the 
big ma^s south of Bendigo, including Hai'comt, from which the rock 
is (piarricd for building '<tone, by an area near Pyalong, Bulla. 
Macedon. ^<Hith of Mount Daiideiiong, and south of Warbuiton. 
In the tliree latter areas the giaiio-dioiiti* is geiieticallv related to 
the dacites, but is intrusive into them. 

In New South Wales in the type district for Silniian rocks, that of Yass, 
clacitic tub's ctmtaining eontempor, menus < oimIs and silirtM>us q)ong»'S are 
developejj on a large scale. Individual beds aggregate se\au‘al hundreds 
of feet in thiekiiess. They are intruded by mIK of [lorphvrite and granodiorite. 
Again, at Jenolan Caves, there is a (oiisidnable develcqiment of basic and 
intermediate tubs with lavas, immediately underlving the Pcntnaic^as linu^- 
st<me in which the eaves are situated. Corals and criuoids are scattered 
through these tubs. Most of these limestones ot Jenolan, Vass. etc., repre- 
sent old fringing coral reefs, and it is clear that these grew jjartly over banks 
of volcanic tutf and lava. The granites of the southern talilelaiid of Xew 
South Wales, like that of Cooma, which are Fn>t Grdovicianand Pre-Devonian 
probably belong here, as do the mianjlitir granites of Parkes, which are 
Post Ordovician, and capped by Devonian rocks. 
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M iddle De votf ian. 

In the Buchan series of Victoria there is a considerable development of 
felsite lavas called felsitic tuffs and breccias, which pass upwards into the 
Buchan hmestone series. These vary from 750 up to 1,000 feet in thickness. 
Diabases and andesites also occur. In New South Wales, in radiolarian rocks 
of this age, there is a great thickness of tuff now proved to be of spilitic origin, 
like the pillow-lava of the British Isles. These Taniworth rocks also contain 
basic spilites. The whole series, including some marine beds of coral reef 
limestone, is estimated to be about 9,000 feet in thickness. 

Upper Devonicit), 

In Victoria, at Mount Wellinutun. a great thickness, up to 2,000 feet, of 
acid lavas, rhyolites, and C|uartz-porphyrites, extend north-westward towards 
iVIansfield. These lavas are proved to be probably Upper Devonian by the 
presence of the fossil Lepidodeiahvn (instrale. Melaphyres, quite subordinate 
in importance to the rhyolites, are also met with in this series. 

In New South Wales, rhyolites and basalts of this age occur at Yalwal. 

Devonkut Ph^tooic. 

In Tasmania large masses of serpentine and granite were intruded, perhaps 
in Devonian time. 

The serpentine is generally a peripheral mantle of serpentinised gabbroid 
and ultrabasic rocks surrounding the granite masses on the west coast. 
Occasionally between the granite and serpentine is an aureole of actinolitic 
rock. There is the clearest evidence that the ultra-basic rock consolidated 
before the granite. 

This granite, unlike that of the porphyroid series, is uncrushed. 

This granite is mostly tin-bearing. A remarkable feature about the 
serpentine is that it not only contains nickel and osmiridian, but, at Dundas, 
has tin ores associated with it. 


C A R no X 1 FER o r s . 

In ^hctoiia, the gi'anodiorites and grano(iiorite-por])hyrites of Blount 
William, in the Gram])ians, have recently been shown to be intrusions into 
the Grampians sandstones. In addition, sills, dykes, and possibly lava flows 
of ipiartz porphyry occur m the sandstone. These igneous rocks there are 
post Lower Carlmniferous in age. and include the youngest series of plutonic 
rocks known in Victoria, Possibly the quartz-poi})liyries of Grangeburn, 
near Hamilton, and other localities in Western Victoria, may belong to the 
same period of intrusion. 

In New South Wales there is a wonderful development of lavas and tuffs, 
all through this massive system which aggregates at least 20, ()(.)(.) feet in thick- 
ness. Its upper portion is formed very largely of rhyolite lavas and coarse 
acid tuffs, passing in ])laces into hy])erstheiie andesite. Immense sills of 
quartz-porphyry intersect this bedded series. Beds of arkose-like tuffs of 
great thickness, which at first sight appear to be granite but which are really 
acid tuffs, contribute considerably to the thickness of the system. It would 
appear that acid eruptions were m ])rogress on a very grand scale in New 
South Wales during this period. Mount Spiriby, the highest point of Mount 
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Capoompeta in New England, is formed of rhyolite of this age. The andesites 
and rhyolites of the Drake gold-field are possibly Carboniferous, but may 
belong to the base of the Permo-Carboniferuiis system. In Queensland, 
lavas of the nature of amygdaloidal dolerites and agglomerates, in places 
containing metallic copper and carbonate of copper in the steam holes, are 
interstratified with sedimentary rocks at Mount Toussaint, in the Bowen 
coal-field. 

FhifohtC, 

In New England, the immense belt of serpentine which stretches in a 
nearly continuous belt for fully 15i) miles from Biimara to Xiindle, is either 
of very late Devonian, or of Carbcjiiiferous age. and form< a mantle curving 
symjjathetically with the huge intrusive hatholiths and ^lUs of granite of 
the New England tableland. On the eastern margins of the New England 
granites are large outlying masses of serpentine, on the Planning. Hastings, 
and Claienee Elvers, There is clear evidence here, us in Tasmania, that the 
granite has consolidated within a discontinuous ring of serpentine. In New 
England, there are three varieties ot granite belonging perhaps to this period, 
the oldest being a bluish-grey biotite-hornblende-pvroxene granite-porphyry. 
This occurs perhaps as a huge sill : it was followed bv widespread mtiiisions 
of sphene granite, full of dark, basic segregations. This in turn was intruded, 
probably m Permo-Carboniff^rous time, by an acid granite, containing up 
to SO per cent, of vSiC)^. The silica percentage in this gnnip ranges from 
about 65 to 80. Most of the granites of Queensland may belong to this 
period. 

PERMO-CARBOXIFEROrs (PeRMIAX), 

Phftonic nrid H';jpf(h}jssal. 

The intrusion of the acid granites, as already stated, had taken place 
in Permo-Carboniferous time. Possibly some of the Queensland timbearimr 
granites belong to this age, as well as the diorite dykes which have intru<lcd 
the Lower Permo-Carboniferous rocks of the (Tympie gold-field, also in Queens- 
land. 

Volcanic. 

In New South Wales, the great coal basin which separates the New En<daTid 
ma.ssit from the Bathiirst-5Ionaro massif was the scene of eruptions of lavas 
and tufis in Permo-Carboniferous time. At Harper's Hill, 7 miles west of 
West Maitland, coarse andesite tufis and agglomerates are interstratified in 
the Lower Marine Series, and hyperstheneandesite, as well as natrolite basalt 
with datolite are intercalated in the upper part of this series below the horizon 
of the Greta coal measures. 

An important group of alkaline eruptives occurs in the Cambewarra- 
Kiama districts, to the south of Sydney. This i.s partly contemporaneous 
with the top of the Upper Marine Series (shells of Cleohis gnunJi.^ and Chenomya 
occurring abundantly in the basal tuffs, and partly with the Bulli coal 
measures. The series of lavas and tuffs, about 1,000 feet thick, shows the 
following .sequence, the oldest being mentioned first :—orthockse-basalts, 
or latites, the total alkalies ranging up to over 9 per cent., of which from 2 per- 
cent. to nearly 5 per cent, are potash. These lavas range in composition 
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from skoshonose to inonzoiiose, having points of resemblance to the rocks 
of the Yellowstone region. United States of America, the trachydolerites in 
part, and also being comparable with the ** Ciininites ” and Vulsinites ” of 
Italy. These earlier eruptions of alkaline, not very basic r(X'ks, were asso- 
ciated with sills of monzonite, and possibly as the result of progressive dif- 
ferentiation) produced later, perhaps in Triassic time, peralkaline rocks like 
nepheline-syenite and tingiiaite, as sills (the alkalies being 10 per cent, to 
15 per cent.) on the one hand, and monchiquite dykes (alkalies under 4 per 
cent.) on the other. Both these types intrude the Permo-Carboniferous and 
Triassic rocks, and may be related to the Mittagong Post-Triassic Series, to 
be described later. 

Still later basalts were erupted of a much less alkaline type. At ]Mur- 
rurundi, in New South Wales, there were extensive eruptions of basic tuff and 
lavas near the horizon probably of the Newcastle coal measures, the latter 
containing much chert formed by the alteration of powdered felspar and 
volcanic glass. 

Triassic. 

Volcanic . — In New South Wales there is a considerable development of 
more or less fine volcanic tuff in the lower division of the Trias, known as the 
Narrabeen stage. These tuffs are distinctly basic in character, and like the 
lavas of the Permo-Carboniferous, contain metallic copper. Through re- 
distribution in water the tuffs have passed into the characteristic chocolate 
shale, so well seen at Long Reef and Narrabeen. etc., to the north of Manly. 

Jurassic. 

At Brisbane there is a considerable development of coarse rhyolite tuff, 
in the heart of the city itself, as at the Leichhardt quarries. Fossil trees 
completely carbonized are found embedded in the tuff. The tuffs are followed 
by basic lavas. It is as yet uncertain whether the Brisbane tuffs belong to 
the Trias or to the Jura system. To the south of Brisbane, in the direction of 
Mount Flinders and the Macpherson Ranges, trachytes are interbedded in 
the Jurassic rocks and are associated with TcEniopteris daintreei. 

In Victoria, the Jurassic rocks were penetrated in a bore to a depth of 
over 3,000 feet, 60 miles easterly from Melbourne. The Jurassic strata, 
chiefly felsjiathic sandstones, are uniform in character over the state and 
have been shown to contain abundant fragments of undecomposed felspar, 
presumably of tufaceous origin. The source of all this tuff has not yet been 
discovered. 

Jurassic (?) (possibly Triassic). 

Tasmania . — Rocks of foyaitic magma are represented by the Port Cygnet 
series. These rocks are considered to be perhaps of Lower Jlesozoic age. 

At Regatta Pointy Port Cygnet, the following occur : — Augite syenite, poor 
in quartz ; nepheline syenite, essexite, jacupirangite facies of nepheline 
syemte, melanite-hauy-syenite porphyry, garnet-bearing mica solvsbergite, 
tinguaite, garnet tingiiaite porphyry, nephehnite, etc. These rocks are all 
strongly intrusive into the Permo-Carboniferous series, but their relations 
to the Jurassic sedimentary rocks and to the diabase have not yet been clearly 
demonstrated. 
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Hifpcibyssal . — The close of Jurassic time was marked by one of the most 
wonderful manifestations of eruptive force of which we have evidence any- 
where ill the Commonwealth. The vast sills of dolerite, partly hiinne- 
diabase, that is an enstatite-augite diabase, partly koiiga -diabase, the latter 
containing normal pyroxene and granophpac intergrowths, probably may 
be referred here. These rocks have disrupted the Jurassic strata of Tasmania 
on a grand scale, and as individual sills are in some cases fully 500 
feet in thickness and of immense lateral extent, portions of the Jurassic 
sandstones overlying them must have floated on this heavy mauma like 
icebergs in a polar sea. As already suggested, these intrusi(uis may 
have accompanied the breaking in of the big land bridges of Grondwana Land, 
which formerly joined Australia to India, South Africa. South America, and 
Antarctica. 

Xo volcanic locks of this age are known anywhere in the 
Commonwealth, with perhaps the single exception of the so-called Desert 
sandstones, like those of Port JIackay. in Queensland. It has been stated 
that part of these sandstones is built up of traLhytic tulf. 

Cainozoic. 

A great varietv of volcanic rocks belong to this era. especially in Eastern 
Australia and Ta>uiania. In lower Camozoic time there were extensive out- 
flows of basalts and eruptions of basic tuff. These are spoken of by the Vic- 
torian geologists as the older basalts. Probably the older basalts of Xew 
South Wales, and perhaps Queensland belong to this series. It is doubtful 
whether the series is represented either in South Australia, Tasmania, or 
Western Australia. In Victoiia, where they have been most fullv flesrn])ed 
thev are develo])ed at Melbourne itself dt Poyal Park, Essen don, Broad- 
me<idows. and Keilor, where they occur underneath the lower rGimoznic fos- 
silifcrous sediments. They occur also near Ceelong. as at Curlcwis, <it French 
Dlarid and Phillip Island. At Ca])e Sr ha nek, a bore penetrated them for 
over Sno feet, while at Flinders another bore was discontinuerl after passing 
tliroiiLdi 110 less than 1,300 ft. of older basalt. They widesprearl in south- 
east Gippsland. as at Bulii Buln, Leonuatlia. Xeerim. Mirboo. etc., wliile in 
north (Oppsland thev eap the ])Liteau sometimes at elavatiuns of 5.000 feet 
as at Mount Featiieitop and Daruo high plains. Their ehemn al eompusi- 
tion, so far as is known is normal, but oeraisionally crystals of anorfhoclase 
are present. In texture, they range from taehylyt(^ to eoaisc* dolentes anrl 
their rleeompositKai ])rttvides rich soils. In the O’esh state thev are <|uaiTi(Ml 
in places for road metal. Although m part apj)areiitly sub-manue. thev do 
not. as far as is vet o})served show affinities with the spihtes. fu X^i'w South 
AVales, there is a considemble development of older basalts overlvimi leaf 
beds flrst e<insidcred to be of Eocene age, thougli later theie laive been addueed 
stioiiLT reasons for consideiiini that these leaf beds nmv be of somewhat newer 
age. They are typically developed in the Xew England district of Xew 
S<uith AVahes. where for the most part they eonsj>t of reddish decomposed 
amygtfaloidai basi(‘ lavas, passing in phna^s mto dense columnar ha.salts. 
Frerpiently these Xew England lavas aie <aip]ied by beds of laterite passin^^ 
into bauxite and in places mto pisolitie iron ore. These laterites mostly 
represent basalt tuffs. 



Geology or the Commonwealth. 


311 


Middle Cainozoic. 

This is a most remarkable group of volcanic rocks which, in eastern Aus- 
tralia and Tasmania, is distinctly of alkali characters. Eocks of this age 
and character extend at intervals from Casterton and Coleraine in western 
Victoria, through Blount Macedon and Omeo. In New South Wales they are 
met at Bowral, the Canobolas, Warrumbungle ^loiintains, Xandewar Ranges, 
the MacPherson Ranges. In Queensland they trend through Mount Flinders, 
the Fassifern districts. East Moreton, Wide Bay, the Glass House mountains. 
Mount Larcombe, Yeppoon to Clermont and Springsure. in Xorth Queens- 
land. The total distance over which they have been traced is over 1,200 
miles. 

Tictoria . — In the Western District anorthoclase-aegirine-trachytes occur 
in a number of areas, including the neighbourhood of Carapook, Coleraine, 
Mount Koroite. Koolomert. and ” the Giant Rock,'’ at Wotong Vale. The 
hills of Adam and Eve, near Coleraine consist of anorthoclase olivine basalt 
traversed by a trachyte dyke, but at Mount Koroite and at Koolomert, the 
basic lavas appear to rest upon the trachytes. 

The Mount ^lacedon alkali ])roviu(‘e in Central Victoria has been more 
closelv studied than any similar area in Australia. Fragmental rocks are 
practically absent and the lava flows and iiitrusives were poured out over or 
intruded into a Pakeozoic complex of Ordovician sediments, and Devonian 
dacites and urano-diorites. The seij^uence Irom below upwards appears to 
be as follows : — Anorthoclase aegirine trachyte, volcanic plugs or ma melons 
of solvsbergite, anorthoclase basalt and two new loik type^. macedonite and 
woodendite, followed by anortlioclase-olivine trachyte, olivine anorthoclase 
trachyte and limburgite, the volcanic history of the area terminating with 
the pouring out of calcic newer basalts cd probably Pleistocene age. The 
new types, macedonite and woodendite, present similarities to the orthoclase 
ba.salts, and closer resemblance to the mugearites. They contain alkali 
felspars associated with biotite and olivine, and have a high content of ])ho3- 
phorus and titanium. 

Possibly the nionchicpiite dykes which come up the axes of the anticlines 
in the mining fields of Bendigo and Castlemame. etc., may be genetically 
related to these alkali rocks. 

In north-eastern Victoria alkali rocks probably of similar age to those of 
Mount Macedon, occur near l\Iaiisfield, Omeo. and Mount Leinster, in Benambra, 

About l.j miles north-east from IMansfield, in the Tolmie highlands. 
Gallows Hill has recently been shown to consist of a volcanic hill with lava 
flows of nephelme phonolito. At Bar wit e, east of Mansfield, a similar nepheline 
phonolite appears to occur as a dvke, but its field relations have not yet been 
studied. 

At Frenchman’s Hill, just north of Omeo, a volcanic hill with central 
core of solvsbergite has on its flanks flows of aiuuthoclase trachyte, and a 
more or less radial system of dykes, including pegmatites, (piartz veins, 
bostonites, diabase, trachytes, and nepheline phonolite. They have been 
described as of Paheozoic age, but are almost certainly Cainozoic. The phono- 
lites of Omeo, Gallows Hill, and Bar wit e are the only ones as yet known in 
Victoria. 
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In Benambra at Mount Leinster, another volcanic hill includes sol vsbergites 
anorthoclase trachytes, and interesting dyke rocks, some allied to variolite,' 
and as in the case of Frenchman's Hill, this series has been regarded as of 
Palaeozoic age, but is probably Cainozoic. 

In the ^littagong-Bowral district of New South Wales, there is an impor- 
tant suite of eruptive alkaline rocks, all of which are intrusive into the Triassic 
sediments. They are chiefly developed at Gib Rock, and Mount Jellore 
respectively, 2.S30 feet, and 2.734 feet high, botli of winch represent pro- 
bably the denuded plugs of old volcanoe:? or dome eruptions, probably the 
latter. The sequence has been as follows : the oldest rocks being mentioned 
first : — 

1. Alkaline rocks of intermediate composition — -(a) Syenite, allied to 

bostouite, magmatic name boxanrilose, containing fluorspar and 
occasional hydro-carbons, in addition to ortlioclase. arfvedsomte 
aegirine, magnetite and ilinenite : (6) ^Egirine-arfvedsunite'qiiartz 
trach^Ues. The total alkalies in the above two rocks range from 
lO per cent, to 12 per cent. 

2. Basic sub-alkaline rocks, with 43 per cent. SiO^, total alkalies 

about 5 per cent. These rocks are essexites. with primary analcite. 

3. Basic rocks— 

(a) Basalts and dolerites. SiOo. 43 per cent., alkalies 3 per cent. 

(b) Picrites SiOo, 40 per ctmt, alkalies 2 per cent. 

Next on the western side of the Blue [Mountains there lies a serit‘s of very 
perfect laccolites in the form of dome-shaped hills, like [Mount Stormy and 
others, which are fornied largely of nepheline, aeginne, a little anorthoclase, 
and a considerable amount ai analcite. These have been described as syemtic 
tinguaites. Still further west, in the locality of the CMnobolas, near Orange, 
there is a great devidopment of alkaline lavas and tuS<. exttmding in a general 
northerly direction to the Warrumbungle Mountains, between Dubbo and 
Coonabarabran, and thence trending in a north by east direction into the 
Nandewar Binges. From thence at intervals, the alkaline volcanic belt 
can be traced further into the [McPlierson Ranges dividing Queensland from 
New South Wales, through the Mount Flind'^rs and Fassiferu districts to 
East Moreton and Wide Bay : thence the belt trends northerlv through the 
Glass House Mountains, near [Maryborough. Still further nojah it has been 
identified at [Mount Larconibe to the south of Rockhampton, as well as in the 
hills at Yeppoon. to the north-east of Rockhein])ron. Though tliis immense 
belt has been proved to extend in a north and south din^ctiou for a distance 
of about 8uo miles, the belt is characteiizrd physiognipliicallv bv a number 
of dome-shaped or cvlindric.i] hills, m mciiy rises ov<‘r 4,i)0U feet hi'di. and 
VfU’V abrupt, marking tlie ^ites of old vulcanic necks. In the Warrumbungle 
Mouiit liiis. at Mantialable Ci*eek, tlie alkiliiic trachytic tuffs are inter- 
stratitied with diatomaceous eartlis. the letter containing fossil liMVes. 
These tuffs are formed of snow wliite. (dten perfect, crystals, of anorthoclase- 
felspar- The frequent asso<hatinn of diitom a( eouse irth with tlLes(‘ volcanic 
rocks ^^uggests a causal connexion. Metm)ric waters, with their tmiixjerature 
raised tlirougli contact with heated volcanic rocks, and therefore capable of 
dissolving a relatively large amount of silica, together with the w’^ater of hot 
springs, probably favour the development locally of the diatoms. The 
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usual sequence seems to have been first, leucocratic trachytes (sometimes 
preceded by rhvolites) commencing with riebeckite arfvedsonite comendites 
passing upwards into pantellarites, followed by solvsbergites, phonolitic 
trachytes, and nielanocratic trach}’tes. These are followed by alkaline 
andesites, and these in turn by basalts, either olivine basalts or olivine 
faYcalite-melilite basalts. The sequence in most cases has been from acid to 
basic. 

These volcanic rocks are associated with intrusive hvpabyssal rocks of 
the nature of porphyrite, toiialite monzoiiite, socU and^^3ite, etc. The whole 
group shows Eastern Australia to be an alkaline and titanium-rich petro- 
graphical promnce. 

The melilite fayalite basalts and tufis (alnoites), which break through the 
konga-diabase at One-Tree Point, Hobart, and the melilite-eiidialite basalts 
of Shannon Tier, and the neplieline basanites of Table Cape. Tasmania, 
are perhaps to be grouped liere. Their occurrence recalls that of the 
alnoites which have intruded the diabase of South Africa. Perhaps to 
the closing phases of these alkaline eruptions belong the leucite lavas of 
Byrock, Capitan, Harden, and Lake Cudjellico, the essexites of Prospect, 
near Parramatta, the nepheline basalts of Capertee, Mount Royal, etc., in 
New South \Yales, tlie nepheline basalts of Mount Beardmore, and the 
leucite-basalts of the Normanby Reefs in the Cooktown district in 
Queensland. 

It is possible, however, that the above lavas are Newer Cainozoic. 

Newer Cainozoic to Recent Newer Basalts. 

These rocks form physiographically very extensive plains, stretching 
from Mount Gambler in South Australia, through the western district of 
Victoria to Melbourne, in several places, as in the Loddon Valley, running 
long distances to the north of the main divide. These basalt plains are 
diversified by hundreds of small volcanic cones or “ puys,” in various stages 
of preservation or dissection, and probably the most recent cone is the com- 
pound one of Tower Hill, west of Warrnambool. iMuch of the lava forming 
the plains probably proceeded from fissures now conci‘aled beneath the 
lava flows- In places shallow broad depressions of the lava surface have led 
to the formation of extensive lakes over these plains, while in places the present 
streams have trenched deep and sometimes vfide valleys through them. 
The rocks are mainly normal calcic olivine basalts, but in places, as at Ballarat 
and Melbourne, occasionally contain a few crystals of anortho(*lase, while 
analcite lias been recorded from a coarse tvpe of olivine -aiigite dolerite or 
essexite, occurring as boulders in the tuffs at the base of tlie volcanic series 
at Lake Bulleiimerri, near Camperdowii. The eruptions appear to be con- 
nected with extensive moveiuents of subsidence and of faulting which affected 
Victoria at intervals from post Pliocene to recent times, and in some places 
the sequence of rocks was first tuffs, then lava flows, while the later volcanic 
cones, many with j^ierfectly preserved craters, consist mainly of scoria and 
tuffs. The t«*xture of the basalts varies from coar^e dolerites, tlirough finer 
varit‘ties to the glassy form — tachylyte, such as is found at the L.d Lai Falls 
and the Merri Creek, near Melbourne. The rock is extensivelv quarried 
as a building stone, and constitutes the road metal of Melbourne 

C. 1*2154. X 
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and manv otLor localities. Tlu^se newer basalts in Victoria frequently 
seHed up old river valleys, the deep le..(H which contc' lin'd rich deposits 
of ^old-bearing sands and gravels, as at B.Jlar^.t, Ararat, and the Loddon 
\hJley. 

In South Australia. Mount Gaiabier, i\rounT Reid, Mount Le..li. etc., 
represent recent oli\’iiie brsa.lr cont s and craters. The b..s. h flow- of Kan- 
garoo IsLnd probably belong here. . - la. y tl.ose of Bunbuiy, in tlie sourh- 
eastern part of W'^^ern Austr. lia . Probably niost of r'ne basalts of XortiaU'n 
Ta-nnuiit, including .t Sheffield the t. chvlvric v. liety, belong licre. In 
Xew South Mhhs, the newer b salts .re widely distnbuted . iid in ph.ces 
foiTu tlie Cappings of deep Ic, ds. B, salts . le ..bund nr in the XVw Engl, nd 
district, ..nd on the bo:d‘U’ oi (pieensl-nd occur at Tweed He ds. In Qut‘en<- 
Lnd, there .u'e <on:e ne, rly iteifect enter-, enclo-init cr-ttei hikes, piMserved 
on the flanks of the Bdlenffi n-KfU‘ Reiiges. From rlicir perfect state of 
prtaservation, it is probable th..t tliey tou belonL: to a Lite stage of newer 
basalt series. 

In Papua, ba.salts and . guioinerates, some 3,000 feet in thickness, overlie 
a peneplain cut out of the highly-folded Pliocene Port Moresby beds. Mount 
Victorv, in Biitisli Papua, over ti.tHjiJ feet high, is tlie only lava producing 
volcano at present known witiiin the territory of the Conanonwealth. This 
has not yet been explored. 

10. Metamorphic Rocks. 

B)j Prof. T. IF. Edgeivorth Damch Q.^L.G., D.Sr.. F.R.S., and Prof. Ernest 
IF. Skeats. DEc., AJi.C.S., F.G.S. 

Contact Metamorphism. — -Apart from tlie normal dev^dopments of liornfels, 
anffidusite nuc.. schist, coidiente mica rocks, etc., where granitic rocks have 
inveded shales, rocks sucli as garnet-ruck, wollastonite ruck, epidote rock 
occur a„t the contact, cliiefly betwtam acid eruptives and limestones, and 
oplucalcites where the latter have been intruded by ultra basic pvruxeiie rocks 
belonging to the peridotores or picrites. Contact metamorphic rocks of 
spechd interest occur at the Mount Bncholf tin mine in the north-west part 
of Tasmania. Tlierc a, quartz-porpliyry, wliicli ha.s broken through slatv 
rocks, probably of (Jrdovician age, has had tl.e whole of its felspar convert<‘d 
by pneiimatolvsis into fibrous Tcxlh 1 topaz (pycnite). Th(‘ rock at the same 
time has been tournuilinisf d, vutli a developiacnt in places in a massive form 
of tounn. hue veins and irn^gular lumps, of Che d.irk-greeu ferrifeious variety 
zeuxite. An interesting t\q)e of contact ; lt(‘ration is produc(*d bv tlie in- 
trusion of granodiorite into d.citfu run r v^elby, in the Dandeiioug hills, at 
\Vaa*burton, and Mount Mact don, in Victoria. The da.cite becom<*s slightly 
schistose. Hv[)erst|ieue is convtuted into secoiidaiw biotue, ilmenite nuicting 
witli felspa.r tori/is fringes of s(*cond iv biorite, the ground imiss is re-crvstal- 
lized on c. larger scle and some -ei'ondirv blue tourmaline is developed. 
X(‘ar Sel}>y, local development of ervst.Jline biotlte gneis<e.s fi'om the livpers- 
tliejie (l.K.ite occur near tiie gn nodiorite cont. et. In this c. se it is possible 
that dynamic metaiuorpiii-m reinforced the contact etfects. Adinoles have 
been recoidcd amongst the cluuts in the Ileatlicotian senes of Victoria, but 
the aJiaivM:, suggests tliat they do not vary mucli from the normal cherts in 
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spite of the fact that their association with albite-diabase flows, schalsteins, 
tuffs, and radiolarian rocks suggests a local development of the spilite suite, 
with which adinoles are often associated. 

Dynamic Metamorphism . — Under this heading may be included the 
phyllites and the crystalline schists. 

Phyllites . — Argillaceous sediments altered to phyllites occur in the districts 
of Kosciusko^ Cooma, and Cobar, in Xew South Wales, and in Victoria are 
represented near Yackandaiidah, and in several other localities in the meta- 
morpliic belt of north-eesr^nm Victoria, and in Dundas in western Victoria. 
The preci.'^e age of many of these rocks is undetermined, but some biwe 
been referred to the Pre^Cambrian Sm-ies. 

Crystalline Schists . — Very little work has as yet been done in tlie way of 
classifying these rocks on the principles of Griibenmann. There is here an 
enormous field for research, more than a third of Australia, including large parts 
of Western and South Australia, western Xew Soutli Wales, and areas in 
western and eastern Ahctoria, and a large portion of Tasmania being formed 
of these rocks. Rocks of Griibeninaiin’s upper, middle, and lotver (deep) zone 
are well represented. Typical of the upper zones are chloritoid schist, talc 
schist, chlorite schist, talc schist, the schistose amphibolites and serpentinized 
areas of the Broken Hill area in Xew South AVales, t]\e epidiorite, the glauco- 
phane rock and gkiucophane-epidote rock, .ilbite-chlorite-sillimanite schist 
of Leahy’s Creek, in the D’Aguilar Range area, north of Brisbane, in Queens- 
land ; the sericitic quiirtzites, magnetitic qmirtzite, conglomerates, talcose 
slates, and epi-magnetite slates of Xorthern Territory, the Algoiikian (1) 
quartz-schists of Tasmama, and crushed quartzite conglomerates of Goat 
Island, near Ulverstoiie, in Tasmania, muscovite schists, quartz schists, 
chlorite schists of the Mount Lofty to Murrav BricW remon to the east of 
Adelaide, chlorite, amphibolite graphite schists, siliceous mylonites (ribbon 
jasper), and crush conglomerates of felspar porphyry of Kafigoorlie, in Western 
Australia. 

Amongst rocks which characterize the middle zone are the staurolite 
gneisses, staiuolitc mica schists, zoisite scliists, and treinolite schists of the 
Broken Hill area, the tremolite schists, actinolite schists, muscovitf'-biutite 
schists, anchiliisite schists, and “ paringite ”* schists of the Mount Lofty to 
Murray Bridge area, the muscovite and biotite schists of western and north- 
eastern \ictoria; tlie muscovite-biotite schists, garnet-zoisite amphibolite 
rock of Forth River, Tasmania ; cyanite-rutile granulite, epidote-actinolite 
topaz schist, anthophyllite schist from D’Aguilar Range area, Queensland. 

Possibly to this middle group may be referred the remarkable sapphire 
schists of iMount Painter. At Mount Painter, 300 miles north-west of Broken 
Hill, there occurs a rock formed of corundum, often as sapphire, cordierite 
sillinumite, pleonaste, magnetite, and abundant apatite, monazite and 
tournudine. 

These schists are travei'sed by an immense lode conteaning radio-active 
minerals such as autiinite, torbernite, monazite nidio-active fluorspar, etc. 
To the lowest or middle zone may belong the epidote-cordierite-chlorite 

♦ A moderately coarse friable silver y muscovite-biotite ^chist with very wavy lamination, and with 
very prommeut ‘•knots” or '‘eyes” of impure andalusite, which may be upwards of an inch m 
diameter. 
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scKist, the cyaiiite -rutile granulite, the graiiulitic mica schist, and the musco- 
vite granulite of the D’Aguilar Kaiige area, and the musco\ute-sillimanite 
chiastolite schist, with andalusite schist, of the Hount Lofty to Murray 
Bridge area. 

The following types, perhaps belonging to the deepest zone, have been 
identified in Australia : — -Kiita-biotite orthoclase gneisses, silliinanite gneiss, 
garnet-sillimanite schist, cordiorite-graniilite, scapolite-gneiss and plagioclase 
pyroxene rocks, from the Broken Hill area, and scapolite-aniphibolite rocks 
and amphibolites, with sphcne and vesuvianites from the Mount Lofty 
Ranges, to east of Mount Lofty. The sillimanite schists and gneisses near 
Tallangatta, and elsewhere in north-eastern Victoria, may belong here. 

The following metamorpliic rocks >eein of special interest : — 

(1) The mylonized granophyric quartz-dole rites of Western Australia, 
passing at one end of the series by introduction of silica and for- 
mation of haematite into red ribbon jaspers and haematite schists, 
and at the other end, as the result of the introduction of pliitoiiic 
carbon, as methane, etc., passing into graphite schists, as at the 
Great Boulder mine at Boulder, adjacent to Kalgoorlie, where 
methane is still being given off in the deep levels of the mine, at 
2,000 feet below the surface. The ribbon jaspers and haematite 
schists can be traced for fully a thousand miles, at intervals from 
the extreme south to the extreme north of Western Australia. 
Where quartz reefs traverse these metamorphosed mylonized rocks 
they are generally gold-bearing. 

(2) The remarkable belt of sapphire schists adjacent to the great 
mdium -bearing lode of Mount Painter. 

(.3) The glaucophane schists of Mount Mee in the D’Aguilar Range area 
of Queensland, to the north of Brisbane. 

(4) The important belt of the Broken Hill area, with its sillimanite 
gneiss, scapolite gneiss, pyroxene -amphibole rocks, etc., charac- 
teristic of Grubenmann’s deepest zone. 

(5) The wonderful chiastolite belt of Bimbowrie to the west of Broken 
Hill. These chiastolites, often 5 to h inches in length, and over 
an inch in diameter, have in some cases suffered paramorphism, 
and pass into aggregates of pinite, with occasional grains of corundum. 
The important paringite ” bolt of Mount Lofty niav also btdong 
to this horizon. 


1 1. Papua. 

Xew Guinea. l.oOij miles long, with an extreme width of 380 miles, and 
an area of .306.000 square miles, is one of the biggest islands in the world. 

Apart from Polar regions, perhaps, no poition of the world has been so 
little explored, and yet it probably yiekh to no other part in scientific interest. 
If it were possible to travel from the coast inland in a bee line for from 30 to 
100 mile>^.* one eould pass fioni the den^e, steaming, tropical atmosphere of 
the lowlands, with its rattan-tangled jungles and bright scarlet creepers to the 
bracing air of the open forest gladc'^. where the pink rhododeiulron forms a 

* So dense is the tzrowth of the jimne that it took the Goodenouizh-Rawling expedition no less 
tliari live weeks to travel inland five miif s. 
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glowing fringe to the sombre mantle of pine and cypiess which clothes th^* 
higher slopes. In Britisli New Guinea, one may climb above the tree line 
to the Alpine grasses and flowers, and *nxrinct glacial lakes of the great horst. 
where, even in midsummer, in early morning the gra^^ and wild straw])erries 
are white with frost, and all the shallow pook <ire crusted with ice. Higher 
still, bare peaks and pinnacles of tlark sclii>r- pierce the clouds. Among their 
sharp serrated ridges and ^purs the mountain torrents gather for tlieir leap 
down steep ravines into the valleys far below. In Dutch Xew Guinea there 
are even perennial snows and glacieis in the Xassau and Oraiiae Eanges, the 
latter reached in 1905 by Dr. Lorontz and his comrades. 

The association in Xew Guinea of Berxlrolagus and Pmehidna with the 
cloven-footed Sus jjapiier/sis. of eumhjptns and casuarina with the oak and 
rhododendron, are t^'piicMl of tliat commingling of Indo-Halavan with Aus- 
tralian forms which make^ Xew Guinea so happy a hunting ground for the 
botanist and zoologist. The aborigines, including the pygmies, with their 
primitive pile dwellings recall the lake dwellers of Europe, and present a most 
fascinating study for the anthropologist. Geological Iv a^ well as biologicallv 
Xew Guinea shows a commingling of Oriental with Australian elements. 

Papua tectonically and pala^ontologically is an oriental element in the 
Australian region. It is part of the Himalayaii-Burmese arc. prolonged 
through the Malay Peninsula, Sumatra, Java, and Timor.* It is specially 
linked up with the Burmese arc by the ,gi*eat oil belt latelv found in Dutch 
Xew Guinea and British Xew Guinea. The limestones, so rich in Orhitoides 
{Leptdoctjclina), recently discovered at Bootless Inlet, to the east of Port 
Moresby, are probal>ly of Lower Jliocene age, and appear to be close to the 
horizon of the Papuan oil belt. Its trend lines aie continuous with those of 
the JIalay Peninsula ; and the direction and age of the folding, extending 
as it does into late Pliocene time, agree with tliose of the Burmese arc. In 
Australia, on the other hand, the latest strong erogenic movements, though 
prolonged in places into the Lower Permo-Cailmniferoub age. ceased for the 
most part in Carboniferous time. The tiend of tlie main folds in Xew Guinea 
is in a west to east direction from tlie Charles Luuib Pange and Mount Leonard 
Darwin to the north-west end of tlie Fini^tci i e Mountains. Thence tlie trend 
is nearly soiitli-east. to near Mount Suckling, and thence to the L()ui>iade 
Archipelago east-south-east. A prob.-ible virgation of the main tiend line 
is indicated by the great promontory of Xew iruinea, opposite Xew Pomerania, 
and by tlie long <axis of that island 

This strongly marked Burmese trend line is crossed bv minor trend lines 
subordinate folds and faults, moi'e or less meridional, cr.ming from Australia. 
These manifest themselves wliere tlie strong faults at the north-east enrl of 
Arnhem Land, running north hy east, pa',:^ over into Frederick Henrv Island, 
and also in the faults and small cross folds inland from the Gulf of Ikipua,' 
in the neighbourhood of Port Moresby, and at 5Vare (Teste) Ifland, etc. On 
the PiiDiu River there is evidence of minor overtlirust faults with the over- 
thrusting coming from west-south-^yest, as well as of the dominant north-west 
to south-east trend lines. On the whole, evideiieo up to the present sim.rests 
tha,t the overfold I no of New Guinea has been directed in the western half of 


• The Timor trend line marks a N.E trend of the 
E.W. direction owing to the resistance set up by the 
Land, whose trend lines are directed to the N W or N 


arc of new* folded rocks bending away from its 
great crystalline massif of Darwin and Arnhem 



Geology of the Commonwealth. 


321 


the island from north to south, and in the eastern half, from north-east to 
south-west. In other words, New Guinea has been overfolded towards 
Australia . 

Tlie physiogr.’phic seology of New Guinea is unique. The b ickbone of 
New Guinea appears to be a Imrst mostly part of an old peneplain. This, 
from the south-east extremity of the island as f.ir as to, and including, the 
rinist(U’re moiint.dns is formed of cryst. liiiie schists and gneisses, probably 
Pro-C.imbrien. At some spot, nor yet explored, to west of tiie Finisterre 
mountains, and between them and Mount iVilhelmin.i Peak (15,420 feet), 
the divide is formed of Cretaceous AheoUna limestone. Further west, and 
south of Carstensz Top . nd ilount Leon,^rd Darwin, Rawlings has i-scribed 
perhaps the most STupend^'nis preeipice known anywhere in the world, recalling 
the fractures of the Inn.ir Apennines. He estimates its height ad 10,500 feet, 
and considers that it is of tectonic or'gin. Tlie precipice f^ces the south, 
and is no d'uubt e\i deuce of a powerful iiithrow in that direction. Possibly 
folding has contributed to thi^ gig.intic d splacemeut, but to what extent, if at 
all. is not at present known, but from the evidence further east, on the Purari 
River, it may be inferred that the disturbance is in part, at any rate, due to 
folding. 

On the northern slopes of Mount Suckling, at an altitud'' of S.OGO feet, 
an immense sheer cliff of quartz schist faces the north-east, and perhaps 
indicates a downthrow in that d rection. 

The nearly uniform height of the main Divide in the eastern part of the 
island, rising to from 11, COO to 13,000 feet above sea level, as well as the 
profile of the ranges, strongly suggests an old peneplain, which has been 
block-faulted and subsequently d eeply dissected. 

This peneplain luis been carved partly out of Pre-Cambrian schists, partly 
out of Devonian, Upper Oolitic and Cretaceous rocks. As the Cretaceous 
transgression probably covered nearly the whole of the island, the penepl.iin 
composed partly of steeply dipping Cretac*‘Ous rocks must obviously be 
Post Cretaceous, though it is possible that the schist portion of the peneplain 
belongs to a Pre-Cretaceous peneplain re -discovered in Post Cretaceous 
time. 

The coastal n^gion and foot hills inland from the Gulf of Papua for a 
distance of 50 or 60 miles bt4ongs to a S(‘Cond pauephi in, carved out of Miocene 
to Pliocene estmiriue and marine s^rat.i. The 5[iocene transgn'ssion was 
far less extensive than the Cret.iceous, and the Pliocene less extensive than 
the iMioceiie. Even tlie Phoctuie beds ( Port 5Ioresby bed ) liave been intensely 
folded, and these folded rocks have subsequently been reduced to the level 
of this second peneplain. This lower peiiepLvin li.'.s been cover'd in Post 
Pliocene time partly with basalitc and .indt^sitic tails and lavas to a d'pth of 
from l.t)00 to 2,000 feet. A recent transgression has carried horizontally 
bedded coral reefs over the top of some of the Post Tertiary volcanic rocks, 
while in other places the coral rock rests directly on the Pliocene beds. These 
recent corai-re<“f liiuestom'S are now found up to altitude‘S of l,0i)0 feet, and 
exceptionally up to 2,000 feet, above siax level, on the south-east side, of Papua. 
This proves that a negative movement of the strand line of the order of 1,000 
to 2,000 feet took place in south-eastern New Guinea in recent geological 
time. 
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This recent emergence of the land has been the cause of modern 
canyon cutting like that of the canvon of the Laloki Eiver, near Port 
Moresby. 

Another alternatiye explanation of the physiographic geology is that the 
whole country from sea to sea, up to the top of the diyide, belongs to one and 
the same peneplain, which has been heayily block-faulted in late Pliocene 
or eyen Pleistocene time. 

Against this interpretation may be adduced the facts— (1) that so far 
no rocks newer than Cretaceous haye been encountered in the legion of the 
diyide or anywhere aboye a leyel of about -f.OOO feet. (2) The main diyide 
portion of the peneplain is so deeply dissected that Post Pliocene time alone 
may not haye sutticed for the work. 

Probably connected with the lines of block faulting was the manifestation 
of yolcanic energy, which produced basaltic layas and tuffs like those of 
Mount Fayenc, and built the yolcanic cones and craters respectiyel}' of Mount 
Dayman, 9.305 feet, and of the actiye yolcano. Mount Victory, about 6,000 
feet hi;^h— the only laya producing yolcano within the Commonwealth — 
as well as the cones of the solfataric yolcanoes of the D’Entrecasteaux Group 
such as that of Dobii. etc. The sharp shocks of earthquake occasionally 
experienced in Britisb Papua olndously hayerelation to crustal readjustments 
connected witli the yolcanic zones, or moyements along fault planes. That 
Xew Guinea was not exempt from the great Ice Age of Pleistocene and in 
part Recent time, wliicli alfected south-eastern Australia at Mount Kosciusko, 
the highhiiuG of Tasmania, and tlie cordilleras of Xew Zealand, 
Patagonia, and Tierra del Fuego, is proyed by the eyidences of past glacial 
actioir obseryed by Dr. Lorentz, below Wilhelmina Peak, extendrncr 
downwards to at least 13.200 feet, where glacial lakes with striated 
rock surfaces were ob^jcryed. The numeroiH small lakes and tarns on 
Mount Albert Edward and Mount Victoiia, both of which are oyer 13.000 
feet high, make it nearly certain that these peaks wore also at one time 
glaciated. 

One of the i.itest phases in the eyolutmu r.f the Papuan landscape has 
been the reclamation of shallow portion^ of the contimortal shelf by riyer 
deltas. This is specially to be noticed in the Gulf cd Papua, wliere yast 
amounts of silt are washed into the sea annually by the Fly, Kikori, and other 
rivers. 

The se< [lienee and character of the foimations represented are shown on 
the diagrammatie section. This set tion shows that there is a lan'-e aiea in 
Central Papua as yet mostly unexplored.* 

Little is as yet known of the crystalline schists and cTiewscs. whiclr lorm 
the backbone of most of tia^ island. boy>iid the fact that ([uaitz luwa-sclibts 
talc schist>. an<l chloiitc schists aic i epi e-ented. Thc-e are intruded in 
places by granitO'^. d]<»rit(*s, and gabbros Gold-beatinu qLiartz-r<‘.efs are 
associated with tlie>e iutriiMve r(M ks. ^nd copp.-L- (Fpodts are developed 


• Xot only is thr Ljcolu^iical ^tiuctuic n. l.ut t\ui tiip zooh)L'\ has been onlv verv n-irtnlK' 

studied, iv evident Horn the loUouin- laU- —It La^ lMeniu'u>dMl hv W C (i W 
near the Uke. oi Mount Albeit Ld^^ald he ub..i^,d .t J a .t ^ -I hd' Zn I \ t t 

unknounaninm\vithdu%.n hooi the looti.iinTv abbut K-ni iruh,>bvtoin and a 

-the mipimt^ v^eie quite uiilike tlu^e 01 the papu., He adds that the d.-cniaion en l" e 
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in connexion with the gabbros. So far the existence of Devonian rock has 
been proved only on the Tauri river, to the east of Piirari river, and 29 
miles from the coast. The Upper Oolites are represented by calcareous shales, 
75 miles up the Strickland river, above its confluence with the Fly river. 
These contain Steplianoceras blagdeni. S. lameUosiDu, and an ammonite, of 
A, Ungalaius, from the AVhite Jura, together with an Aucella or 
Inocercunus, 

The Cretaceous strata, mostly dark-green calcareous and glauconitic (?) 
sandstones and limestones, contain Aheoli)m. OrhitoUtes (FloscuUnella Schu.) 
Inoceranius. Gryphcea, Modiola, Aviculop€cte}i, Proiocardiuni. Cuhris, Belem' 
nites, etc. 

The oil belt, without doubt a continuation of the Burmese oil belt, is part 
of a vast delta or estuarine deposit, consisting of freshwater beds alternating 
with marine limestones. The limestone of Bootless Inlet to the east of Port 
Moresby, formed chiefly of beautiful shells of Orhitoides {Lepidocyclina), 
probably belongs to the oil belt. 

In places tlie Miocene limestones are formed chiefly of Glohigerina, 
like the well-known GJohige)'i)ia limestone of Xoumea. Some of 

the friable sandstones are extremely rich in mollusca. of which 32 
genera have been identilied by Mr. W. S, Dun and ^Ir. C. Hedlev, 
the latter being of the opinion that the gueater proportion are species new 
to science. 


J^eams of brown coal occur at intervals, the thickest seam so far proved 
being 2 feet 9 inches. The brown coals from Briti-^h Papua have approximatelv 
the following composition : — > 


Hygroscopic moisture . . 

13 per 

cent, to 21 

Volatile liydrocarbon . . 

. . 37 

12 

Fixed carbon . . 

. . 31 

„ 11 

Ash 

3 

„ 9 

Sulphur 

o 

O 

2 


The whole series has been strongly folded along E.S.E. to IV.X.IV. lines 
or noi th-west to south-east lines, crossed bv north and soutli liners. 

The oil is associated with anticlinal arches in a bluish-grev mudstone 
and clayey sandstone, in which it occurs as yellowish-brown globules. This 
is found in the neighbourhood of the Vailala and Piirari Eivers. a short dis- 
tance above their mouths, to the wt‘st of Port Moresby. 

Crude petroleum oil collected by Mr. J. E, Came. F.G.S.. was 
analysed by Mr. J. C. FI. Mingaye, F.C.S., with the following 

results : — 



P in 100 parti 

Ptdroleum spirit below 

Nil 

Burning oils distilled below 300' C. . . 

.. 20-8 

Intermediate and lul)ricatinu’ oils witli s 

‘did 74‘2 

hydrocai'bons 


Coke 

•VO 


Sp Gr. 


()-9283 



KX) 
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That the petroleum spirit had evaporated from these superficial strata 
as the result of weathering is proved by the f<irt that light volatile oils have 
latelv been obtained in a bore 300 feet deep on the west side of the Vailala 
Eiver near its mouth. 

The water associated with the rock oil was found to have the following 


composition : — 

Grains P. in 

per gallon. 100 parts. 

Total solid matter (dried at 220° F.) . . 812*00 12*038 

Chlorine as chlorides .. .. .. 424*62 6*066 

Sulphur trioxide as sulphates . . . . Xil XU 


The solid matter was cliiefiy sodium chloride with some sodium carbonate, 
magne'^ium carbonates, silica, etc. Calcium carbunate. ‘a *64 gmius per 
gallon; magnesium carbonate, 1*60 grains per gallon; silica. 1*80 grains 
per gallon. A strong reaction was obtained for the preseiU'C of iodine and 
boric acid in the water. It is thought possible that thi=^ iodine water may 
later prove of value for the extraction of iodine from it. like that of Golnosk 
Soerabaia Inland, Java. 

Port Moresby Beds . — These strata, radiolaiian in places, and marked by 
large ouion-like concretions of chalcedonv up to several feet in diameter, are 
as .strongly folded, mostly overfolded, as are the lower Cambrian rocks of 
the Mount Loftv Range, near Adelaide, and yet these Poit Moresby beds 
are probably not older than Pliocene. Thus the orogenic movements wdiich 
have pL’odiiced the cofdillera of Papua must have beeu acute down to as late 
in geological time as the Pliocene period. 

Post Ph‘oce>ie.~These are largely composed of volcanic rocks. The 
volranic rocks of this age in British Papua have as yet been verv little studied. 
They are known to consist of liorrihleade ande.^ites and basalts. In the 
island of Misima (8t. Aigan) are thin flows of traclnire. The Papuan lavas 
appear to belong to two volcanic zones as shown on the section, in which 
the Aird Hills (about 200 miles nortli-west fiom Port Moresby) belong to 
the southern zoT\e facing Torres Strait and the Arafura Sea, and the other 
parallel and afljacent to the nortlieni coast of British Papua. The great 
extinct <T<iter of the unexplored volcano. Dayman. 0.305 feet liigh. belongs 
to the northern belt, as docs 5[oimt Yictory. 6.000 feet high, which still 
produfM^s lava. 

That incandescent lava is p”**sen.t in th(3 crater of Mount Victorv is provmd 
by the fact th.it Mr. A. CtiI)!) Miitland nl)Sf*rved on two occasions that the 
steam clouds hovering over tliat moLi>itain were seen, affer nightfall, to be 
brilliantly illuminated. 

Mount 5'ictoiy, as fai us is kn<.)\\ii. is the onlv lav<i-producing volcano 
in the territory of tlie Commonwealth It lias never beeu geologicallv examined. 
The small island of Dobu (Goulvaiu) in the D’Entreeast^mux Group is a 
vole.iuic cone, from which steam i- still emitted. This is also situated on 
the northern volcanic belt. In regard to the broad tectonic features of Papua 
it may be suggested, very tentatively, that the mainland of Australia has 
functioned as a ‘Morland masuf,” Torres Strait, the Gulf of Carpentaria, 
the Arafura Sea, and the deep Mesozoic and Tertiary basins, with their thick 
strata as a senkungsfeld. Po^^ilily the crystalline schists forming a great part 
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of the backbone of the island have played the part of an inner, or ‘‘ruck-land 
massif/’ which has helped to roll up the Mesozoic and Tertiarv sediments. 
The chief f lacture zones, on which the present active volcanoes of Mount 
Victory and Dobu are situated, appear to lie on the inner limb of the fold 
region, just the portions which have been put in tension as the result of 
the southerly creep of the Papuan area towards Australia.* 

The latest crust movements have caused an emergence of the land to 
the amount of 1,000 feet on the northern coast, and over 2.000 feet on the 
southern coast in Post Pliocene time. 

♦ K this interpretation is coirect thtir situation would he analoL'OUs to that of the Vesuvian volcanic 
zone m rci^ciid to the folds of the Apennines, the Liv.i- oi Hungary m reference to the folds of the 
CarpathiciUb, tlie lu\a9 ot the Great Basin logion of the t nited Status of America in regard to the fold*' 
of the itockies and Sierra Xevada. etc- 
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CHAPTER V III. 


ASTRONOMY AND GEODESY IN AUSTRALIA. 


By Pietro Baracchi. F-R.A-S,, Govermaent Astronomer of T ictoria. 

SYNOPSIS. 


1. Astronomy. 

Astronomical Work done in 

ArSTR.VXIA — ■ 

{a) By Naveoators, Serveyok-? 
AND Explorers, eor Ge<j>‘ 
GRAPHICAL Per poses 

(6) By the Permanent Govern 
ME NT Observatories. 

(c) By Aaiateuk Astronoaiers. 


{d} By Au^tralivn Expeditions 
ON Special Astronomical 

OCC VSIONS. 

(e) For the Deteraiination of 
Austr vlian Longitudes. 

2. GEoDEbY. 

(a) I'RIGONttAIETRICAL SURVEA’S 

OF High Precision. 

[h] Penduluai Observations. 

3. Appendix A. — List of References. 

4. Appendix B. — Soaie Astronomical 

Papers by Acstralians. 


I. ASTRONOMY. 

(a) Astronomical work done by Navigators, Surveyors, etc., for 
Geographical Purposes. 

Sir Thomas Brisbcine laid tlie fouiiclatiou of Australian astronomy in 
1821, but the record of astronomical observations made on Australian 
soil commences half a century earlier ; as is tvidl known. Captain Cook 
was selected by the British Admiralty, chiefly for Ids astronomical 
qualitiGatious. ‘‘ to conduct hi^ famous expedition to the islands of tlie 
Pacific for the purpose of obsorvinrr the transit of VYiius of 1769, 
winch he successfully accomplished at (Jf.Gteite. after which lie disco vt* red 
and Ausited several islands in the Pacific, and evciituallv re-<Ii.scovered 
Xew Zealand on the i;th OGtr)beit. 1760, and observed the tran.bit of 
Mercurv on 9th Xovember, at a place on the north-east coast, now called 
Mercury Bav, and sailing north, on 31st March. 17 iO. he discovered Xh*w 
Holland, landed at Botany Bay. and (on 22nd August, 1770) took possession 
of the eastern coast of Australia in the name of Great Brit, lin” (1). * 

In regard to longitudes obtained by lunar distances. Cook wrote “ This 
method of finding the longitude at sea can be depended upon to within half 
a degree. VV'liich is a degree of accuraev more than sufficient for all nautical 
purposes.’' 

From Captain Cook’s astrouuiuical observations made on Australian 
soil ill 177t) Was deriA'od the first value on record of the longitude of Fort 
VIac(]uarie. Sydney, ^■iz.. loG IV 32^' ea^t of Greenwicli, which is almost 
hhmtical with that deteniiin<‘d bv Flinders 33 years after (151° 11' 19")- 

Captain John Hunter and Lieutenant BradleA' detorminc*d the longitude 
cf Port Jaoksou by a series of lunar distaiicscs, observed between Uth March 
and 28th April, 1788 (Hunter s Historical Journal, pp, 1 7th 

August, 1788 we began at this time to take e(|Ual altitudes fur ascertaining 
the exact rate of the time keeper.” 

• A list ui rlu' autliuno* - n.T ute to in Fnu'fs i-« in AppMnltx A. 
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In June, 1792, Captain Hunter, in a letter to the Admiralty said ‘‘The 
advantage of being able to ascertain the ship’s place in longitude by obser- 
vations of the moon vdll be ever satisfactory, but more particularly through 
so vast a tract of sea, in which the error of the log may considerably 
accumulate.” 

(2) The “ first fleet,” commanded by Captain Phillip, which brought 
out from Great Britain the colonists who formed the first permanent settle- 
ment upon the Anstralian continent, arrived at Port Jackson in 1788. 
Colonel Collins tells us, Among the buildings tliat were undertaken shortly 
after our arrival must be mentioned an observatory, which was marked 
out on the western point of the cove, to receive the astronomical instruments 
which had been sent out by the Board of Longitude, for the purpose of 
observing the comet which was expected to be seen about the end of this 
year (1788). The construction of tliis building was placed under the direc- 
tion of Lieutenant Dawes, of the Harines who. having made this branch of 
science his peculiar study, was appointed by the Board of Longitude to 
make astronomical observations in this country.” . 

The locality where this observatory is built is known as Dawes Point, 
and the structure is still there, though not used for astronomical purposes. 
This may be regarded as the first substantial observatory erected in Australia 
purely in the interests of astronomy. 

The expected comet, however, was not seen, and nothing is kno^vn about 
Dawes’ astronomical work at this Observatory, except the determination 
of its geographic -il co-ordinates, Avhich are latitude 33° 52' 3t>" S., longitude 
151° 19' 30". A transit instrument was sent to him by Maskelyne, the 
Astronomer Royal, in 1791. 

In regard to this comet, Russell wrote (6) “ The comet, for which all 
these preparations were made, was that which had been observed in 1532 
and 1661, and which was generally expected to return about the end of 
1788 or the beginning of 1789. It was one of the twenty-four which Dr. 
Halley had used in his celebrated investigations, in which he proved that 
comets were subject to the then law of gravitation, and like all other astro- 
nomical bodies, revolved about some centre. In 1776, Haskehme pointed 
out that this comet would be afiected by the major planets, and that for 
the investigation of this important matter, it was very desirable that it 
should be observed in tlie southern liemisphere where it would first be visible ; 
hence the establishment of the Dawes Point Observatory.” 

In one of the papers by Captain P. P. King (2) is given, amongst the 
longitude results of several Tiavigators, the value of the longitude found 
by Admiral Don Jose D’Espinosa while at Sydney on the Corbetas Descuhierta 
y Atrevida. This value reduced to Fort Macquarie, is shown as lOh. 4m. 51 .91s., 
which is within a fraction of a second of time of the latest accepted value, 
and is very probably nearer to the true value than that found by any other 
navigator. 

For more than 30 years after Dawes" watches for the comet, the astro- 
nomic il record rests entirely on navigators and explorers. 

It was during this period that French expeditious were moving about 
in Australian w.iters, while surveys of the coast and explorations inland 
ssrere being conducted by such nautical men as Bass, Flinders, IMurray, and 



328 


Fedekal Handbook. 


King, and tlie first explorers inland — Gregory, Blaxland, Evans, Oxley, 
Cunningham, Frazer, Hume, and others. Skilled astronomical observers, 
and even accomplished astronomers were to be found among these explorers, 
and the sun, the moon, the planets, and the stars u’ere, no doubt, closely 
watched and employed by them for the determination of their geogr.iphical 
positions. 

Flinders, who first circumnavigated Austr. lia in 1801 on the Investigator, 
was indeed an enthusiastic and most accurcLte observer of the heavenly 
bodies. It was ho who trained Sir John Fnmklin, then a midshipman on 
the hivestigator, in iistronomical work. John Crossley, of Greenwich Obser- 
vatoi'v, was appointed by the Adrairdlty as the astronomer of the expedition, 
but left the ship .it the C. pe of Good Hope, to return home invalided, aiid 
Flinders wrote to the aiitiLorities offering to undert.Ae the astronomical 
work himself, with the help of his brother Lieutenant Sam W. Flinders, 
but the Admiralty sent out to him another jstronomer — Inman — wlio 
accompanied Flinders during the latter part of the voya,ge (3). Inman, 
on Ids return to England, became Professor of Astronomy, at the Royal 
Naval College of Portsmouth. 

The amount of Flinders’ lunar observations is remarkable, both for its 
fine quality and its large quantity. His value of tlie longitude of Fort 
Macquarie (Sydney), “151° IP 49"” east of Greenwich, is probably within 
one mile of the true v.Jue whicln cousidering the instrumental limitations 
and the inaccuracy of the lunar t.iblcs in his day, may well be accepted 
as a result of the higliest accuracy attainable at the time. In his Voyage 
to Terra Australis, are given the geograpliical co-ordinates of many places 
on the south coast of Australia (Vol. I., 1814), App., page 259. 

(2) Lieutenant (afterwards Admiral) P. P. King, son of Governor King, 
arrived at Port Jackson in September, 1817. He bad been sent by the 
British Government to complete tlie surveys of tlie coast of New South 
Wales, wldcli, then, extimded from South Cape in Tasmania, latitude 43° 39' 
S. to Cape York, 10° 37' S. 

He made four voyages, extending over four years, from 1817 to 1822, 
during which he deterndned the longitude and latitude of a large number 
of points on the coast. 

The results of the survey were publislicd in his work A Narrative of a 
Survey of the Inter4royical and Western Coasts of Australia (2 Vo Is., 8vo., 
London, 1847). 

From 1826 to 1830 he was in command of two ships — Adventure and 
Beagle — conducting surveys on the southern coasts of South America. Shortly 
after, he retired from active service and settled in New Soutli Wales, where for 
the rest of his life he continued to devote Idmself to scientific work, “ during 
his residence at Dimhered, from 1^32 to 1839, and at Tahlee, Port Stephens, 
to 1<84S, kept his observatory lu full work with the transit and other instru- 
mentb” (2). 

Tlie results of ids astronomical work are contained in two papi^rs which 
were printed “at Ids own private printing press, apparently for private 
distribution, a copy of each of which is in tlie possession of his family.” and 
in anotlier paper, containing the first five yteirs observations at Tahlee, 
which was published in the Tasmanian Journal, No. 6, a copy of which is 
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in the Sydney Observ^itory, with the remainder of the observations in MSS. 
In one of the two papers first mentioned are recorded “ the observed transits 
of the moon and moon culminating stars over the meridian of Tahlee, Port 
Stephens, New South Wales, from 1843 to 1849, and the resulting longitudes 
from them. Also observations of eclipses of the sun and occultations of 
the fixed stars by the moon at the same place. The derived longitude of 
the station is lOh. 8m. 11s. 

“ The second paper gives a description of the instruments in the obser- 
vatory and the observations for determining the latitude of Tahlee, 1841 to 
1848. Tlie^e observations were made with an altazimuth. Nearly 300 
separate star obsinwations for latitude are recorded, from which the h titude 
32° ‘Uy 17*74'' is derived. Also a list of ^.bout one thousamd ph.ces for which 
the geogr. pineal co-ordinates are given.” 

Admiivl King published in addition eight papers in the Monthly Notices 
of the Eoyd Astronomical Society, *' Four refer to comets, amongst others 
the great comet of 1843 ; one to an occultation of Jupiter and his Satellites ; 
another to a lunar eclipse ; another to a transit of Mercury ; and the ktst 
to a solar eclipse” (2). 

Sir James Ross’ ant.ircric expedition arrived at Hobart (Tasmania), 
in August, 1840, in the ships Erebus and Terror, Sir John Franklin was 
then Governor of that Colony. 

A vigorous c^uupaign for the acquisition of data in regard to tlie magnetic 
conditions of the globe was in course at the time, under the influence of 
Gauss and Sabine, and Sir James Ross established a magnetic station at 
Hobart, and also an astronomical observatory, where a transit instrument, 
an altazimuth, and astronomical clocks were permanently mounted. This 
station was pheed in charge of Lieutenant Kay. Although terrestrial 
magnetism was the principal object, astronomical observations were syste- 
matically made and continued till 1854. 

An elaborate investigation of the difference of longitude between Hobart 
and Port Macqmirie (Sydney), Parramatta, and Cape of Good Hope, is in- 
cluded in the work of this observatorv. 

(b) Astronomical Work done in Australia by the Permanent 
Government Observatories. 

The Parramatta Observatory, though originally a private establishment, 
became the property of the New South Wales Government, and is for this 
reason placed under this heading. 

The Parramatta Observatory, 

In 1821, Major-General Sir Thomas Macdougall BrisKine was 
appointed Governor of the colony of New South Wales. Througlioiit 
his career as a soldier he had always been devoted to astronomy, 
and as the soiitliern lieavens offered him almost a virgin field for 
exploDition, he urged the British Government to supply him with means 
for establishing an observatory in the country he was being sent to govern, 
but luiving failed, he undertook to carry out the idea at his own cost. 
Accordingly he purchased iiistrinnents, books, and appliances, engaged 
two assistants, and immediately after their arrival in the colony, in Noveniber, 
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1821, a site was selected in close vicinitv to his otiicial residence at Parramatta, 
upon which a suitable building was quickly erected for the installation of 
the instruments, and by the following April the Parramatta Observatorv 
was already in full working order. 

The assistants were Carl Rumker. an accomplished astronomer who later 
became Director of the Hamburg Observatory, and J imes Dunlop, whose 
great natural abilities, especially mechanical, rendered his services particu- 
larly valuable in a place where no skilled instrument makers were available. 

The instruments (d) ‘‘ were a transit instrument by Troughtoii, of 
Sfdiich aperture and Gddnch focal length ; a 2 -foot mural circle, with tele- 
scope of the sime length, by the same maker; a 16-iach repeating circle, 
by Reichenbach ; a 4h-inoh achromatic telescope, with equatorial morion 
and wire micrometer, by Banks ; a clock, by Hardy, set to sidereal time ; and 
another, by Breguet, showing mean time.” Also two other clocks, by Grimaldi 
and Barraud ; a box chronometer, by Dent ; and a pocket chronometer. 

The programme of the Parramatta Observatory was principally the 
determination “ of the position of stars down to the eighth magnitude, 
between tlie zenith of the observatory and the South Pole”(d). 

The regular series of observations was commenced on 2nd May, 1822. 
At first. Sir Thomas Brisbane and Ids two assistants worked together har- 
momously and vdth great assiduity, but on 16th June. 182.3, Rumker left 
the observatory, and from that date till December, 1825, the greater part 
of the observations were made by Dunlop. 

Ill December, 1825, Sir Thomas Brisbane returned to England, and 
Dunlop followed him towards the end of tht^ following year, after having 
continued the work at Parramatta Observatory till 2nd March, 1826, and 
completed a senes of observations of 621 nebulae and clusters, at his private 
house, with a reflecting telescope, 0 inches aperture and 9-feet focal length 
(2) made by himself (5), and a catalogue of 253 double and triple stars which 
he observed during the same period (5). 

The records of the observations made at Parramatta with the transit 
instrument and the mural circle, from 2ud May. 1822, to 2nd 3Iarch, 1826, 
were plaeed in the hands of Mr. Richardson, of the Greenwicli Observatorv, 
in 1830 by order of the Honorable the Lords Commissioners of the Admiralty, 
who directed him to reduce the observations and construct a ratalogue of 
the positions of the stars ” the result being tlip well-known Parramatta 
Catalogue of 7,385 Stars for the Epoch 1825, published in 1835. 

The re-(.liscovery of Encke's comet at its first predicted return may be 
justly regarded as one of tlie brilli.iut records in tlie liistory of tlie Parramatta 
Observatory. The comet was re-di-^eovered by Rumker on 2nd .June, 1822. 

After the departure of Sir Thomas Bi‘i'^b<ine, the observatory was taken 
over by the Colonial Government, on p^iynipiit of the full cost of its equip- 
ment, to the owucu. and placed in charge of Hiimker, who became the official 
astronomer, and resumed wuik in 5Iay, 1826, after having, on I5th July, 
1821, discovered a new comet — I 182 -i — which i)f‘ars his name (10). 
He made many observations for latitude aud longitude, and observations 
of the moon, the planets, and comers. The results are published in the 
Pltilosoplucal Transaction^ of the Royal Society, 1829, Part III, aud m the 
Memoirs of the R.A.S., \oL III. ; also in Vol. I. of the iMoiitldy Notices^ 
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At the end of the year 1828, he went to Europe, and some time after 
became Director of the Hamburg Observatory, 

The Parramatta Observatory remained inoperative for nearly three years. 
In 1831, Dunlop returned to Australia, and was appointed Superintendent 
of the Parramatta Observatory, \Yhich position he held till 1847. 

Most of the work done by Dunlop during this period still remains un- 
published. It is contained in eight books MSS., which were transferred to 
the present Sydney Observatory (2). 

(7) On 30th September, 1833, Dunlop discovered a comet, and on the 
19th of March. 1834. he independently discovered another, which had been 
first seen by Gambart, at Marseilles, twelve days before (8). 

The observations of these comets are published in Memoirs of the Royal 
Astronomical Society, Yol. 8. page 251 et seq. 

The Catalogue of 629 Southern Nebulae and Clusters, observed by Dunlop, 
in 1828, with a O-iimh reflecting telescope of his own make, as previously 
mentioned, was presented to the Poyal Society, and printed in the 
Transactions of 1828, pp. 113 and 152, and the Catalogue of 253 Double 
Stars, observed in the same vear, was published in the Memoirs of the 
RA,S., Yol. III. 

After Dunlop’s resignation, the observatory was dismantled, the instru- 
ments packed and stored, and Australia remained without an astronomical 
observatory for several years. 

In 1880, when the building which had once been the Parramatta 
Observatory was reduced to ruin, fast disappearing, the Government 
was induced to erect a permanent monument to indicate the site of the 
observatory. 

Exactly in the position occupied bv the transit instrument, a marble 
obelisk now stands, with the following inscription : — An Astronomical 
Observatory was founded here IMay 2nd, 1822. by Sir Thomas Macdougall 
Bris])ane, K.C.B., F.B.S.. Governor of New South Wales'’ (6). 

The geographical co-ordinates of this liistorical point, assigned to it by 
Bumker, are Latitude 33° 48' 50*68". Longitude 101 4' 6*25" 

Although the admitted imperfections of Sir Thomas Brisbane’s astrono- 
mical equipment, and his desire to accumulate data from direct observation 
at very high speed must be recognised as the concurring causes which pre- 
vented a degree of accuracy equal to modern needs to be attained in the 
Parramatta Catalogue — which represents the main results of Sir Thomas 
Bris])aue's enterprise — thus reducing to some extent the value of the work 
done by him and his assistants, we must nevertheless regard that enterprise 
with profound admiration and look upon the o])elisk now standing on 
the spot where Sir Thomas Brisbane, Pu inker, and Dunlop observed 
the stars crossing the meridian of Parramatta, as the monument raised by 
an appreciative generation to commemorate the foundation of Australian 
astronomy. 

The founder of the Parramatta Observatory and its successive directors 
were indeed held in high estimation in England 

The Royal Astrononucal Society presented its gold medal to Sir Thomas 
Brisbane and James Dunlop on 8th February, 1828, and to Carl Rumker on 
10th February, 1854. 

CM2ir)4. ^ 
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The Sydney Observatory. 

Tliis obseivatorv is situated uu one <.)f tlie he<idlands projectiui^ into 
tliO Harbor, on tlie western side of Sydney Cove, le^^ than lialf a mile from 
Dawes Pomt. where Lieutenant Dawe-i elected the iiist Australian observa- 
tory, in the year 1TS8. The locality i'^ now called Flau'^taff Hill. 

Through the persistent recomnieudaticni> of Sir William Deni<on. Governor 
of New South Wales, soon after his ariival in Australia, on 2ntli January. 
1855 (6). the Colomal (roverumeiit voted a ^um of £7.00() for the erertion 
of an observatory in Sydney, and made provi'^nins for the salarv of an 
astronomer and a computer. 

The Eeverend W. Scott. 51. A., was selected ])y tlie Astronomer Roval. 
Sir George Airy, to fill the position of fir^l diiantor of tlie piopcxej 
Sydney Observatory. 

The first duty of 5Ir. Scott after his arrival wa>, as lie relate^ himself, 
” to fix on a site for the proposed ob^ervatorv. For [lurelv astronomical 
purposes I should have preferred a position further inland, but as it 
appeared deniable for various reasons tliat the ob<ervatorv should be 
nr the rmmediate neigh! )our hood of Sy<lney. I could find no spot more 
.siiitalile than that recommended l'»y the Governor on which the observatorv 
irow stands.** 

The building was commenced m 5[ay, 1857 ami was so far advanced as 
to admit of meridian ol)^ervutions being made in June, 1858." 

The first astronoimcal equipment of tin* Sydney Oliservatorv con.sisted 
of the instruments purchased liy the Government fi*om Sir Thomas Brishaiie. 
Ill addition, a complete time-ball apparatus was installed. Bv means 
of this apparatus the ball ou the tower was aut(nnati( allv dropped, at first 
at the instant of local noon, and later at the instant of 1 p m. It was 
chiefly tlie practical value of this service which gave the Government 
sufiicient inducement to establish the observatory and. at the same time, 
imposed the essential conrhtions ju tlie selection of the site. 

Tlie work of the oinervatory w<is confined in the first instance to the 
approximate determination of the sidereal and thence the mean time iiv a 
number of lUgliHy oliservatioiis of rjoek :^tars (0). 

The transit I'ircle by Joupn, with wliieh Dunlop h.id iu his biter years 
ma<le a few olrservations at Barnimatta, liad l)eeii sent to Eugbuid to be 
remodelled and improved by TrouglLtoii, and dhl not aiiive back till 
December. 1858. Thi-s instrument has an olijeet gbiss of 3-2' iiielies aperture 
and 02 iu<'hes fcx'al lengtli. Its circle is 1:2 luclies lu diameter, divided to 
every 5' and read by four microscopes apart. It was completelv .set 
up and ready for use in June. 185‘a. 

Mr. ^'eott complains that this instrument was not entirely satis- 
factory. He says (9). '-The iustiumeut^d errors are such that althougli 
the cns-le may lie regarded f<)r ^oiue puipio^es a'> au uselul mstiument vet 
it cannot }>e cla>>ed amongst m^tnimeuts of the liigliest order.” 

(6) It was a fortunate cireum^tanec that just then, in October. 1858, 
the j^^eat comet of Donati, r>nc r»f tlie finest in the ceriturv ap[)(*ared iu our 
southern sky. for it servetl the purpose of drawing tlie attention of the 
autlirn'ities to the want of a suitable instrument at tlie ()tficia! Observatorv 
for the observations of tlie comet and of <ddaimng from Parliament a sum 
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oE £800 M'itli which an achromatic telescope, 7j-inch aperture and 121: inches 
focal length, made by the celebrated firm of Merz and Soc, of Munich, was 
purchased, which was mounted and ready for use in June. 1861. 

'Ml'. Scott remained in office for foin years, and resigned his position on 
30th September. 1862. 

The astronomical work done at the Sydney Observatory in Mr. Scott's 
time was fully published by him in the four official volumes issued for the 
years 1859. 1860. 1861. and 1862. These contain the results of upward of 
6,600 meridian observations in both co-ordinates, about 100 transits of 
the moon and moon culminating stars, a large number of observations of 
zenith stars for latitirde. and some observatioir of comets. 

The 7^ -inch 5Ierz equatorial was at his disposal only fifteen months, 
during winch some attention was given to double stars. 

Mr. 8cott published some of Ids other astronomical work in the Moiitldy 
IS^oticefi of the B.A.S,. Vols. 19, 20. 21, and 22, as follows : — Observations of 
the Solar Eclipse of the Sun. 11th January, 1861; Comet III., 1860; 
Comet II.. 1861; Encke’s II., 1862: Transit of 3Iercury X 1. 1861. 

The iri'^truinental faults never permitted Mr. Scott to assign to his 
meridian observations a degree of aceuracv equal to that of the best 
observatories. 

‘'It must therefore be borne in mind" he tells us “that determination 
of right ascension with the Sydney transit circle are liable to errors varying 
from 3*3 to - 4*2 seconds of arc, or 0-22 to - 0*28 seconds of time for a 
equatorial star.” " An examination of tlie Xoith Polar distances leads 
to a very similar result” (9), 

Erom September, 1862 to Januan". 1864, the Observatorv was in charge 
of Mr. Henry Pussell, B.A.. who had joined the Observatorv as Mr. Scott's 
assistant in 1859. 

Mr. Russell confined liis astronomical duties to the time service and to 
the observation of transits of the moon and moon culminating stars. He 
also made a series of micrometric measurements for the comparison of Mars 
with neighbouring stars, at the oppo.sition of 1862. This series, however, 
was not published (6). 

Mr. George Robert Smalley, B.A., succeeded Mr. Scott as the second 
Director of the Sydney Observatorv, in 1864. being selected by the Astro- 
nomer Roval— Sir George Airy — at the request of the colonial authorities. 

It seems that the imperfection of the meridian instruments us reported 
by Mr. Scott discouraged Mr. Smallev from undertaking any serious and 
systennitic work with them, a.iid he resolved to emplov them only for the 
ordinary recpiirements of the time servict*. He devoted the rest of his 
time to nnignt'tic and meteorological inv(‘sti gat ions and to the initiation 
of a trigonometrical survey of the colonv, which was then urgently required. 
Eventually the Goverimient intrusted him with that work, and opera- 
tions wert‘ commenced in due course for the measurement of a base line 
at the south end of Lake Georce. 

Difficulties and delays were encountered in these operations and the worrv 
“ told seriously on Mr. Smalley’s health, and during the Litter part of 1869 
and all 1870 till his death in July of that year, he was not able to do much 
of the work which he had determined to carrv out" (6). 
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The only astronomical work done during these years, in addition to the 
observation of clock stars, were some observations of Comet L, 1864, made 
by Mr. Smalley with the Merz TJ-inch equatorial, and published in the 
Monthly Notices of the Vol. 25, p. 171 ; and observations of Comet I., 

1865, and of Encke’s Comet at its return in 1865, which were published in 
Monthly Notices, Vol. 26, p. 63- 

Mi. Kussell succeeded Smalley as third Director of the Sydney 
Observatory and Government Astronomer of the colony of Xew South 
Wales. 

“ Ha^dng had a share in all the work done with the meridian circle, and 
knowing its imperfections, he determined to confine the observations with 
it to those required for time and longitude, and at once urged the necessity 
for a new meridian instrument (6), 

The approaching transit of Venus gave him the opportunity of obtaining 
the svmpathv of the Government for the acquisition of more instruments. 

The astronomical operations which figure more proiiunently in the 
history of the Sydney Observatory during the first seven years of Russell’s 
regime are the preparations made for observing the total eclipse of the sun 
in December, 1871. in the extreme north of Australia, and the transit of 
Venus in 1874:, of which a brief account vfill be given in another part of this 
article. 

To the ordinary routine of oliservations of clock stars were added 
observations of the transit of the moon and moon culminating stars for 
longitude, and the observations of Herschel’s Cape Catalogue of Double 
Stars. 

A remarkable feature of this period is the increase of instrumental power 
which Russell, bv continuous effort and determination, succeeded in securinor 
for liis observatory. 

In 1872, with the assistance of the Royal Society of Xew South Wales, he 
obtained from the Government a sum of £1,000 for instruments, the greater 
part of which he used in procuring an achromatic object glass, 11.4: inches 
aperture, and 120 feet focal length, by Schroedm, of Hamburg, for which he 
designed and had constructed in the colony under his supervision an equa- 
torial mounting provided with all the requisites of a modern instrument. 
This instrument was installed in 1874. 

In the same year the necessity having arisen for the determination of star 
position^ with the greatest possi})}e accuracy to serve the purposes of the 
trigonometih'al survey of the colony of Xew S(^uth Wales then in course 
a sum of £1,000 was granted by tlie Government fr>r the purchase of a 
high-class transit circle for the observatory: 5[r. Russell ordered the instru- 
ment from the firm of Troughtou and Simms, and pro('ured also a large 
eighteen-prism spectrosc<»pe. by Hilger, and other appar<itu>. 

The new transit circle has an object glass of 6 inches clear aperture and 
85 inches focal length. It lias two circles graduated to everv 5' read 
by four microscopes ; regular observations with it were commenced in 
February, 1877. 

The instrument was employed for observations of stars required in the 
operations of the trigonometrical survey, and of other stars near the zenith, 
of which it was intended to make a special catalogue. 
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In fact, since 1870, the observatory has been entirely refurnished with 
instruments of the most modern and perfect forms, and, although they are 
not equal in size to some of the giant telescopes which have been recently 
erected in Europe at enormous cost, they are quite equal in quality to those 
in the best European observatories, as is proved by the observations now 
made with them/’ Thus Eussell wrote in 1882 ( 6 ). 

An important series of meridian observations of Mars at its opposition 
in 1877 and comparison stars had been obtained by Russell with the 
new transit circle ‘‘ for the purpose of determining the solar parallax. 
A long series of observations was made which, combined with obser- 
vations made at AYashington. gave 8 '880 inches as the value of the solar 
parallax ” ( 6 ). 

The results of the work done with the transit circle up to the end of the 
year 1881 are published in two volumes, Sydney Observatory — -Astronomical 
results for the years 1877—78 and 1879— 1881/' These results were used by 
A. Stichtenoth to form a catalogue of 1,543 stars for the epoch 1880, published 
in Yerofieutlichungen des Koniglichen Astronomischen Rechen-Instituts 
zii Berlin, Xo. 20. 

The results of observations on double stars are published in a separate 
volume, Sydney Observatory — Double Star Results. 1871-1881. 

In the first volume of astronomical results is shown a summary of the 
observations of transits of the moon and moon culminating stars made by 
Russell in the years 1863, 1871, 1872, 1873, and 1871, from which is derived 
the value of the longitude of Sydney (according to Russell), lOh. 4m. 50* 81s., 
which was adopted till 1883. 

During the eight years after 1881, the same routine of meridian observa- 
tions and observations of double stars were continued. 

The double-star work of the years 1882-1889 was published in Memoirs 
R.A.S., Yol, 50. 

In 1887 Mr. Russell went to Europe to attend the Astrophotographic 
Congress at Paris, and on behalf of his Government and the Government of 
the colony of Yictoria, pledged the Sydney and Melbourne Observatories to 
undertake a share in the astrophotographic programme which was decided 
upon by that Congress. 

The part of the sky allotted to Sydney ranged from 57"^ to 64° of south 
declination, and that of the Melbourne Observatory from declination —65° 
to the South Pole. 

Russell obtained his photographic object glass from Steinheil, of Munich, 
and had the mounting, with all requisite accessories, made in the colony 
on his own design, and under his personal supervision. He had a circular 
wooden observatory detached from the main building, built for the special 
pui‘pose of housing this astrophotograpliic telescope. 

The mounting of the astrograph was ready in 1890, but the object glass 
did not arrive till later. Russell, in the meantime, mounted a Dallmeyer 
portrait lens 32 inches focal length and 6 inches aperture, and, fixing this 
star camera to the tube of the astrograph, employed it in taking a series of 
highly successful photographs of the Milky Way. These photographs, 
seventeen in number, accompanied by a description of each, form an album 
which was published in 1890. 
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Tlie installLition of tlie new object-izlass was completed in 1801. and the 
work reached the end of the preliminary expeumeiital stage m 1802. from 
which time it proceeded regulaily in succeeding years till ISOS. 

In 1889 powerful street lamps and electric lights were j^laced in the vicinitv 
of the Observatory, the effect of whicli was to interfere so seriouslv with the 
work of the astrograph tliat it i>ecame necessary to remove the imtiument 
to some better locality. 

Accordingly, the Government, having granted a piece of land for this 
purpose at Pennant Hill, seme 11+ mdes to the north-west of Svdm*v, and 
615 feet above sea-level, a suitable biulding was erected, and the instrument 
installed theie in 1800. where the astropliotugraphic work lias >ince been 
cariied out by Mi. Short, as a branrh of the Sydney Obser\'atc)rv. 

For the la^t 22 yeais the determination of the places of rehuem-e stars 
to be employed foi the reduction <if the plates of the Photogiaphie Catalogue, 
and actual photogiaiphing of the legions comprised in tire Svdnev zones, 
constituted the greater part, if not the whole, of the <istionomical programme 
of the Sydney Observatory, the results of wiiieh have not vet ajiptvued. 

During this long period ohservatious of double stars w^ere continued, the 
results of wliich have been publislied in various lists in the A.X . Xos. 3151. 
3240, 3303, 3369, 3423. 

Many otlier oh^ervatioiis of an occasional cliaracter were made, and other 
astronomical duties perfnrmed, which come within the scope of a iaitional 
observatory, but it would l>e impracticable to give here a detailed aecouut 
of them. 

Russell, who died in 11)07. may be legaided as one of the principal factors 
in the advancement of Australian rstronomv during the last half ceuturv. 
In estimating the value of his work, it mu>t be ieia<mibeied that bv iar the 
greater part of his energies w'eie expended on the development of Au^tialiau 
meteorology. 

He was the inventor of no le>s than 23 mstrumrnts. and the eoutiibutor 
of <ome 130 papers to vaiioiis s( ientific ^oeietie'^;. H^ was made F.R.A.S. 
m 18/ 1, F.R.S. in 1<880, C.5I.G. in 181)1. also, m tlie same vt^ar, \ ice-( lliancellor 
of the Sydney University, where he giuduated in 1S'')S. ,tnd President of the 
R. S. of Xew South Wales for some years. 

After Russelhs death, 5Ir. Alfi’ed Henry Lenehau was appointed Govern- 
ment Astronomer. L nder him the astronomieal work ot the Observatorv was 
a eontinuation <4 the routine programme of previous V(‘ars. whieli lie was 
bound to accept and to advance as sp(H^dily as ho could, umler the admmis- 
trative difficulties of the time, till completion luiglit lie re<i(*hed. 

He died on 2nd May, 11H>8: and till August, 1912, 5Ir. W. E. Ravmoud 
rern.iiiied in temporary charge of the mstitiition 

In August, 1912, Mr. W. E. Cooke, M.A , formerly Dhector of th<‘ Peith 
Observatorv, was appointed Government Astiouomei’ of Xew South Wales 
and Professor of Astronomy in the Sydney Univeisitv. 

In las report to the R A.S., M.X,, Fehruaiy, 1913, Xo. j, Vol. LXXIIU, 
we read— 

Owing to tlie rapid growth of Sydney, tlie present site of the Observatory 
has become unfit, and the mstuuuents are not suited for tin- exacting 
requirements of modern astronomy. It has therefore been determined to 
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move the entire iustitutiou to a new site, and to provide some new instruments 
and remount others. In particulai. a new meridian instrument of modern 
design, suitahle for fundamental work of the highest precision, will be provided 
in accordance with the recommendation of the Paris Astrographic Congress 
of April. Ih09. 

*■ Meanwhile the routine work has been almost topped for the present, 
and preparations for tlie leorgauization have been commenced.’* 

The Wiliiamstown Observatory. 

R. L. J. Ellery was appointed, in 1853. by the Government of the Colony 
of Victoria to establish a small observatory at AVilliamstown. chietlv for the 
purpose of determining time and supplying a daily time signal for the service 
of ship masters. 

On taking up his position. Ellery found tlte following preliimiiary airange- 
nients already made : — 

A time ball apparatus already installed on a tower at Point GellG 
lirand, with tiie requisite apparatus and machinery for lioisting 
and dropping the ball. 

Some astronomical instruments, iiieluding a transit instrument on 
order in England. 

A site for the Ob^ervat(jry selected. 

A Mini of £2,800 voted by Peuiiameut for the erection of a suitable 
building. 

Under these conditions he set to \vork in a wooden hut. using a 
sextant and a chronometer, and the tir.st time signal was issued in 
August. 1853. 

Such was the beginning of the AVilliamstowii Observatory. 

The geographical position of tlie place had lieen determined some years 
previou^lv hy Captain v^tokes, of II.AI.S. Beai/h\ his value.'? being — 

Latitude 37' 52' 52" 8. Longitude Oh. oOm. 12s. E. 

In 185 L tlie instruments on order in England ai rived. They were a 
25-inch transit instrument and a liigh-class astionomical clock, hy Fiodsham. 

A nioie ambitious transit instrument, whicli liad btMu ordered from the 
firm of Troughton and Siimns. arrived in 1855. This was an excellent 
instrument, with an object glass of 31 inches clear aptuture and 45 inches 
focal haigtli. 

In 1858, the geodetic survey of the colony was deiided upon, and placed 
in charge of the astronomer. The proposed scheme was to divide the coiiiitrv 
for purp(jses of land settlement by meridians and parallels, the primary lines 
being first located at distances of 1°. 

The 0]>servatory liaviug ])y this time acquired national importance, 
on account of its public duties in connexion with the geodetic survey 
and time service, the Legidature passed a it^solution on 8th December, 1859. 
ac(‘or(liiig to wliicli a Board of Visitors to the Gbservatory was appointed 
])v tlie Goveriu>r in Council on 30th January, 1800, tlie Governor (Sir Heurv 
Barklv) beccuuing himself (diairman oi the first Board. 

A new circle arrived in August, 1801. It was constructed by Trough- 
ton and Simms. Its object glass has a clear aperture of 5 inches and a focal 
length of 72 inches. The circle is of gun metal, 4 feet in diameter, divided 
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to everv 5 minutes, and read by foui microscopes attached to one of the 
two btone piers which support the ni'^trunieut. Observations with tliis 
instrument commenced in October. ISbl. 

A new clock, also by Fiodsham, had arrived a year before, and ^itill 
more instruments were aC(|Uired m this and in the followinix year. These 
were a chronographic apparatus, by Siemens and Hakke, (rf Berlin ; an 
Airv zenith sector : and an achromatic telescope, equatorially mounted. 
This latter instrument, by Troughtoa and Simms, has an object glass of 
4-J- inches clear apertme and a focal length of b feet : with it a valuable 
series of observations of Mars at its opposition of 1862 was obtained for 
determining the parallax of the sun in connexion witli other observatories. 

In 1853 the site occupied by the AViliiam^town Observatory seemed 
quite suitable for an observatoiy. but the rapid growtli f)f tlie commiimty. 
the construction of a railway terminus and large railwav worksliops near 
it. had in 1862 rendered its position unfavorable, in consequence of wliich 
it was decided to lemove it to Melbourne. 

Since 1857, tli^ne had been in existence a meteorological and nuignerii-al 
observatory, which was e^tabhslied and conductt^l by Professor Heorge 
Neumaver. This ob.servatory was situated at Flagstad Hill, at the west 
end of the citv of Melbourne. In 1863. Professor Xeumaver, having decided to 
leave Australia, it was ai ranged that liis observatory , 'should be amalgamated 
^dth tlie new Astronomical Observatory. 

The hiiiiding for the new Observatory was commenced in 1861 and com- 
pleted in 1863. 

In June of tliat year the 5Villiamst(nvu Observatory was (dismantled, 
and tlie wimle of the instruments and appliances removed to the new 
buihbng now known as the i\[eIbourne Observatory ’’ fll). 

The results of the work done at tlie AVilliamstown Observatory are pub- 
lished ill the volume entitled — Melbourne Observatory. Astronomical 
Eesults. 1861-62-63. 

This volume contains the M illiamstown catalogue of .516 Stars for the 
epoch 1860. which at the time it appeared received warm appreciation from 
European and American astronomers. Also a series of nglit ascensions 
and north polar distances of the moon, extending from January, 1861, to 
7th October, 1862, upon which rested the longitude of tlie Williamstown 
Observatory ; and tiualiy. the series of observations of Mars and comparison 
stars during the opposition of the planet of 1862. 


The Melbourne Observatory. 

This Observatory is situated at a distance of i miles nortli-east from 
the site of the old ‘Williamstown Observatory, and about 1 mile south- 
east from the centre of the city of Melbourne, within an enclosure of 
dj acres of laud permanently reserved for observatory purposes in the 
Domain Park. 

In addition to the main building, which provided ample accommodation 
for the astronomical instruments of the Williamstown Observatory, special 
structures were erected for the niaguetie and meteorological instru- 
ments which were taken over from Professor X'eumayer's Flagstaff Hill 
Observatory. 
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The Melbourne Observatory was ready to commence work at the end 
of June. 1863, its astronomical equipment consisting of the instniments 
removed from the former Observatory at Williamstown. 

For nearly three years the work consisted almost entirely of meridian 
observations of the hxed stars which were employed in the operations of 
the geodetic surveys then in course in Australia and South America. A 
catalogue of these stars was prepared each year and printed in due course. 

In 1862 the Eoyal Astronomical Society initiated a movement for carry- 
ing out by British eifort a southern durchnmsterung on the same basis 
and the same scale as that which Argelander was conducting for the northern 
hemisphere. The idea was to obtain the co-operation of the three southern 
observatories — Jladras. Cape of Good Hope, and ^Melbourne. 

The Melbourne Observatoiy offered to join in the work, and was eveiituallv 
allotted the zone from 60 degrees to 80 degrees of south declination. 

The undertaking involved the determination of the po'^itions of all the 
stars comprised in this southern belt down to the tenth order of magnitude. 

This work was commenced on 11th April. 1866. and continued for about 
six years, when it had perforce to be discontinued. Its results comprise the 
mean places for the epoch 1875 of 18.672 stars down to the 9th. and in many 
instances the 10th order of magnitude, in the zone from 65 degrees to 69 
degi*ees of south declination. These places are roughly arranged in the MS. 
in order of right ascension, the right ascensions being given to the nearest 
tenth of a second of time, and the north polar distances to the nearest 
second of arc. showing that the work aimed at a somewhat higher 
accuracv than that of other works of this cla'^s, such as Argelander zones or 
the C.P'.D. 

AYith very little labour the work can be arranged and prepared for printing 
if means be provided for the purpose. 

In the year 1850 a memorial was presented to Lord Bussell, the object 
of which was a request to Her Majesty's Government to establish a powerful 
reflecting telescope (not less than 3-feet aperture) in some fitting part of Her 
Majesty's Dominions, and for the appointment of an observer charged with 
the duty of employing it in a review of the nebulae of the southern 
hemisphere.’’ 

The opportunity of enhancing the importance of the Observatory by 
the acquisition of a great reflecting telescope was quickly recognised by 
^he Board of Visitors, and His Excellency the Governor (Sir Henry Barkly) 
was requested to obtain an expression of opinion from scientific men in 
England as to the importance of the results to be expected from it, the 
most suitable construction of telescope for the purpose, both as to the 
optical part and the mounting, its probable cost, and the time requisite for 
its completion.” 

An application was made through the Secretary of State for the Colonies 
to the Eoyal Society of Loudon for their opimon, and the President and 
Council of that body, after a very full consideration and a long correspondence 
with the most eminent practical astronomers of the day, recommended — 

(а) That the telescope be a reflector, with an aperture of not less than T feet ; 

(б) That the large mirror be of speculum metal ; (c) That the tube be 
constructed of open work and of metal ” (12). 
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The iiistniiiieiit was completed lu 1 S(jS aud wa-^ scut to .Vustialia, 
reaching Melhoiirne in Xovember of tliat year i it \v<is re.idy f'>i work by 
the end of June, 1869, and the observatinus commenced in August of tlie 
same year. 

Grubb's 4-feet rejector has. since its m^tallatioin been styled “* The 
Great Mel])Ourne Telescope.'*’ An admirable desnipnou of it by the Lite Dr. 
T. PiOiunev Fobinson,. D.D.. F.R S., appears in the P/A/o.yop/ocv// T t oifsattio^is 
of the Royal Society of Lonrlon. I860, page 187 (13). 

The telescope itself is of the Cassegrainian type, and is mounted ecpia- 
toriallr in a somewliat similar form to the Sisson : " its declination axis 
bein^ placed l^etween the upper and lower pivots of the polar axis, which 
run in large bearings, su}fported bv two distinct massive -tone pillar^ lasi ng 
from a solid bed of inasuuiy. The E.A. circle clamps and >low motion 
apparatus are between the declination axis and the lower pivot. The decli- 
nation circle is fixed to the bearinscs of the decimation axis on the side of 
the polar axis, opposite to that of the telescope (13). 

The elimensions of the riptical paits are as follow : — Aperture of primary 
.speculum. 48 inches; focal length of primary 'speculum. 300 inches; 
apeitme of secondary speculum. 8 inches; focal length of secondary 
speculum. 74.7 inches: equivalent focal length. 1.694 inches. 

There are two large 4-feet mirrors, each mounted in its cell ready for 
attachment to the telescope, floating on a complicated support of 18 ( up.> 
and balls connected to the ends of arms which form a ^eiies of trianguLir 
levers, and upon hanging rings around its circumference. These mi]n>rs 
have a central circular opening of S melies in diameter to admit the passage 
of the cone of rays from the convex secondary mirror to the ocular. The 
mirrors, both primal y and secondary, are of speculum metal. 

The tube of the telescope consists of three portions. The lower, or " eve 
end” poitiou con^i^ts of the cell carrying the large speculum: the centr.il 
portion is a cylinder of boiler plate, about 93 inches long, to winch is at- 
tached the dei'liiuition axis by meaii'^ of a m.issive c.ist-iron ('ra<lle and strong 
iron bands embracing the cylinder. The spe<'ulum cell fits to the end of 
this evlmder on turned surfaces, and is held to it by three strong ^erew-bolts. 
The upper portion of the telescope tube is made of open steel lattice-work, 
about 801 feet long, fixed liy turne(l tiauges to the boiler jhate cylinder by 
bolts and nuts. 

The secondary mirror, in its cell, is mounted in the centre of the lattice 
tube, alamt 300 inches from the surface of the primary speculum and 39 
incb<*s within the object end of the tube, and me.ms arc provided to enable 
the ohsciver while at the eye end to alter tliis di^tauee for fo(*us->iug. 

The polar axis is 183 iucln^s long, and its two pivots are 18 inches in 
diameter. The deelmation axis has a diameter e)f 22 inches at the hearing 
near to the telescope, and 91- inches at the counttu'poise end. The circles 
are divided on silver bands, and have a di<imeter of 30 inches. 

The driving clock is governed by a dr>u})le conical pendulum of the well- 
known Grubb ” form. The (brect driving wiught is 260 lbs., and the 
total weight of the moving parts is approximately lbs. 

The instrument is provided witli an achromatic telescope hnder, 4 inches 
aperture, seven negative or Huygenian eye pieces ranging in power from 
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234 to 1,000, a parallel wire micrometer, a spectroscope, and a camera for 
pliotogi-apLing telescopic images at the focus of the primary mirror, the 
secondary mirror being removed when the camera is used. 

In 1010, a Voigtlander portrait lens of 6 iiu^ies apeiture and 40 inches 
focal length, for which a metallic mounting was made at the Observatory, 
was attached to this telescope. 

The great Melbourne telescope was for many years after 1869 employed 
in the revision of the nebulae and clusters which were observed by Sir 
John Herschel at the Cape of Good Hope in the years 1834-38, and the 
results obtained are as satisfactory as the committee of the Eoyal Societv of 
London, on who.se recommendation, sup^rvisn'in. and appioval the T-feet 
Cassegrain was constructed, could liave expected. 

Most of 8ir John HeisclieFs soutliern nebulae have been examined, and 
many hundreds of drawings of these objects, with notes and micrometric 
measurements, exist at present in the observer's note book^ and registers ; 
but there has been no opp(utuuity since 1891 of arranging this material 
for publication. 

In 1871, an expedition to the extreme north of Au^tralia was organized 
for the observation of the total eclipse of the sun in December of tliat year, 
in which the [Melbourne Ob'^ervatory took part. This expedition is referred 
to in another division of this paper. 

In 1874, the occasion of tlie transit of Venus, which occurred in that 
year, gave Ellery the opportunity to add to his observatory erpiipraent a 
photoheliograph, by Dallmeyer, with object glass 4 inches aperture and 
60 inches focal length : an achromatic telescope, 8 inches aperture, 110 
inches focal length, hy Troiiglitoii and Simms, mounted equatoiially and 
provided witli all requisites for mitu'ometric measurements and work of the 
highest precision; also auotluu* e([uatorial teh'seope, \\ inches aptuture 
and 60 inches focal length, by (V'loke and 8nns. of York. 

The preparations hu' observing tln^ transit of Venus included the dis- 
mantling of the east transit telescope of bjdnch aptoture. with which the 
Melbourne zones had been observed till 1872. For this telescope an ec[ua- 
torial mounting was eoir'>t meted at the O])servatoiv. and the iiistrumeiit 
has since been used for expeditions as a portable e<[iiatorial. 

Two new bairel chronographs were also constructed at the Observatorv. 

After the transit of Venus, it became a part of tlie flaily routine to take 
a photograph of the sun m the fotamoon, which was done on all available 
ojiportuiiities for more tliau 2i) vears. 

In the time w]ii<4i elapsed between the two transits of Venus of 1871 
and 1882, the routine astronomical work of the Observatory did not suffer 
ativ marked changes or interruptions. 

Stellar photograpiiv was tried with the great t(4escope, but uusuccessfullv. 
It was HOC found practicable to guide the telescope steadily enough during 
exposure. Photographs of the iihk)u with the great telesiaipe, which oiilv 
required an exposure varying from 1 sec()nd to 3 seconds (with wet plates) 
were, however, successful, and they were even considered at the time amongst 
the l)est that had ever been obtained. 

Tlie photographs of the moon obtained at the focus of the primary mirror 
were 3J inches in diameter. 
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The pictures of the sun obtained with the photoheliograph were 4 inches 
in diameter. One thousand seven hundred and twelve of these pictures 
on glass were sent to the Greenwich Observatory and the Solar Physics 
Committee in England, for measurement and tabulation (14). 

The preparations for the transit of Venus of 1882 and the observations 
of that astronomical event in this State will be dealt with under another 
heading. 

The determination of the difference of longitude between Port Darwin 
and Singapore, and between Port Darwin and the Australian observatories, 
which were undertaken in 1883, will also be dealt with separately. 

In the year 1883, a “ Central Bureau for the Telegraphic Exchange of 
Astronomical Information ’’ was established at Kiel. It was arranged among 
the principal Observatories that all urgent astronomical intelligence and 
discoverie.s should be communicated to the Central Bureau at Kiel, which 
would at once transmit the news to various secondary centres to be 
established for the purpose in every part of the world, and thence to all 
astronomers concerned. The 3Ielbourne Observatory was requested to act 
as the secondary centre for Australia, and it has since been its duty to com- 
municate to the other Observatories of Australasia any astronomical news 
cabled from Kiel, and to receive announcements of astronomical discoveries 
or other important astronomical intelligence from any part of Australasia 
for telegraphic transmission to the Central Bureau at Kiel. 

Until August, 1884, all meridian observations were made with the 5-inch 
transit circle, and the results were published in seven volumes, the first of 
which contained the work done at Williamstown as already mentioned. 
The six subsequent volumes contain all the separate results from each obser- 
vation and the annual Catalogues of concluded Eight Ascensions and Xortli 
Polar distances for each year. 

The first general Catalogue for the Epoch 1860. containing the positions 
of 546 stars, is that printed in Volume I. A second general Catalogue for 
the Epoch 1870 was prepared and printed in 1874. This contains the 
positions of 1,227 stars. A third general Catalogue for the Epoch 1880, 
containing 1,211 star places was published in 1889. 

In May, 1884, a larger transit circle arrived from England, constructed 
by Troughton and Simms, and is of somewhat similar dimensions and 
design to those constructed by the same firm for the Observatories of 
Cambridge, England, and Harvard College, United States of America. Its 
object glass has an aperture of 8 inches and a focal length of 108 inches. 
Its two circles are 3 feet in diameter, being divided to every 5 feet, 
and each read by four microscopes. 

The two circles are at opposite ends of the axis, which is 52 inches in 
length, and has pivots 4J inches in diameter. The pivot bearings rest on 
two short iron pillars, which stand on massive stone piers. 

The reading microscopes are carried on gun metal circles attached to the 
short iron pillars. 

From August, 1884, to the present time all meridian observations have 
been made almost exclusively with this instrument. 

During the period 1884-1891, the astronomical work of the Observatory 
was similar in character to that of preceding years. 
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The meridian observations made vdth the new transit circle comprised 
the usual clock stars, a special list of circumpolar stars, which were assiduously 
observed year after year, stars employed for comparison with comets, stars 
selected by Dr. Auwers for the formation of a “ fundamental Catalogue of 
Southern Stars,” and others in connexion with the reduction of the Melbourne 
zones and transit of Venus observations ; also a list of stars required by the 
Bureau des Longitudes for insertion in the Connaissance des Temps, and 
another list of stars used by Dr. Gill in some of his heliometer work. 

The observations of the southern nebulae with the great telescope, and 
observations made with the smaller equatorials, coinprising extended series 
of observations of all the comets which were visible from Melbourne, and a 
preliminary spectroscopic survey of the southern stars brighter than the 
5th magnitude, form the bulk of the extrameridional work of this period. 

It has been stated in a previous page that the share allotted to the Mel- 
bourne Observatory in the Astrophotographic Programme, which was agreed 
upon at the Paris Congress of 1887, covered the south polar area of the heavens 
limited by the 65th parallel of south declination. 

Some description of the instrument required for this work has been already 
given. The one for this Observatory arrived in Melbourne at the end of 
December, 1890. 

It Avas constructed by Sir Howard Grubb, of Dublin, and is similar in 
all respects to those constructed by the same makers for the same purpose 
for the Observatories of Greemvich and Cape of Good Hope. 

It consists of a double telescope, mounted equatorially on a massive 
cast-iron stand in what is knowm as the German model. 

The two telescopes are roughly of the same length, but of different aperture. 

The larger, which is employed for photographing, has an object glass of 
13 inches aperture and 135-| inches focal lengtli, and is corrected for spherical 
and chromatic aberration for rays close to Fraunliofer’s spectral line G. 

The smaller telescope is used for guiding the instrument by visual obser- 
vation during exposure. Its object glass is 10.1 inches aperture and 130 
inches focal length. The driving clock is within the stand, and is controlled 
electrically by a seconds pendulum, the driving being corrected automatically 
by a system of dificrentiai wheels de\hsed by the maker. 

In September, 1892, a financial depression necessitated a policy of 
retrenchment, and fur some vears the w('>rk of the Observatory was 
hampeied by the inability of the Government to adequately support it. The 
year before the astronomical work of the Observatory liad to be reduced 
to a minimum Ellery wrote in his report of 2nd September, 1891 — 

“The work of the vear is clearly before us. The Melbourne 
portion of the photographic charting of the lieaveiis, with its collateral 
work, will use up nearly all our available working power. The meridian 
work will largely monopolize the ^leridian Observing and Computing 
Staff, while obtaining photographs, developing, and otherwise dealing 
with the plates will take up the whole attention of two or three numibers 
of the staff both night and day. I propose, therefore, to confine the 
astronomical work, for the present at least, to the routine meridian 
observations, coupled with the observations for guide stars, and to 
the special photographic work with the astrograph, undertaking only 
such occasional extra meridian work as may from time to time demand 
attention.” 
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In 1S95 the astronomical strenirth of rlu* Ob'-tn'varorv was nirtiwr vmy 
greatly reduced by the retirement of Ellrry in June of that year. During 
his tenure of othce he had raised the institution from very huiul)le 
beginnings to the rank of a " First Order “ ( )hseivatory. 

We were left, a band of four, to carry our the uieridian and the astro- 
photographic work. This band remained the same till Jlst l)ecenLber. 19o7. 
after which date a fundamental change took place and a new epoch commenced 
for the Melbourne Observatory. 

The Annual Catalogues of Stars, observed with the S-inch transit circle 
from August, 1S84. to ;-]lst December. 191 ih were regularly constructed and 
completelv prepared for publication, but Inive not yet been printed. Tlio>e 
of the years 1SS4-1S9.3 were used for the compilation of the Third ^Melbourne 
General CataJogue for the epoch 1S9<) : the work, which contains .3, TO stars, 
will very shortly be ready for is'^ue. 

The Annual Catalogues from 1894 to 1912 contain, in addition to the 
standard clock and azimuth ^tars and some 134 zodiacal stars which were 
observed at tlie re<-ple^t of the Cape Observatory, all the ^ta^s which are 
emploved as standard reference stars for the reduetion of the ^Melbourne 
plates of the photographic catalogue. 

With these annual catalogues, up to tlie year 1910. a special catalogue 
of (h08n standard reference stars for tlie epoch 19t)P, all observed at least 
three times, has been prepared. 

The total number of stars of this class required for the full reduction of 
the Melbourne plates is about 9.100. and 2.480 stars are tlierefore still rerpiired 
to complete the iMelbounie sliare of the astropliotographic catalogue. 

Of tlii^ number, 03i) star^ have been observed three times. 379 twice, 
and 49G once, while 909 stars still remain to he observed three times. It is 
estimated that tliese observations will be completed by the end of 1914, 
after which an additional catalogue hjr the epoch 191o will be prepared. 

The S(‘ries of Melbourne catalogue plates ha.s been completed. A s(*ries 
of chart plates, with single exposures of one liour. covering smglv tlw whole 
area around the South Pole down to the Goth parallel of south de(*li nation, 
has also been completed. In this series the centres of the plate^; were set 
at the even degrees of declination. 

Another series of chart plates, witli three exposures of thirty minutes 
each, the tliree images foniiiiig a small ecjiiihiteral triangle with sides of 
8 inches has been advanced to the extent of 431 single regions out of .')S4 
regions comprised in the full Melbourne area. The centres of these triple 
exposure plates were set at the odd degrees of declination from the 65th 
parallel to the Pole. 

For the measurement of the catalogue plates, an arrangement was made 
in 1898, bv which both the Sydney and IMelbourno plates were to })e measured 
at the ^Melbourne Observatory, at tlie joint expense of tlie Governments of 
New South Wales and Victoria ; a Measuring Bureau was created and tlie 
necessary staS trained at the Jlelbounie Observatorv for the ])urposc. 

The reguLir measurements commenced in 19(.>0. but a satisfactorv rat(‘ of 
progress was not reached till 1901. 

The computation of plate constants for the Melbourne regions and the 
tabulation of rectilinear co-ordinates for publication are now in course 
of preparation, and a first volume, containing the zones -65 and -60, 
is ready for press. 



345 


Astronomy and (Ieodesy. 


The total mimber of stars in this catalogue is over 300,000. and will occupy 
eight quarto volumes of about 300 pages each. 

On the 1st December. 1908? the CTOveriimeiit of the Commonwealth of 
Australia took over, and assumed control of, the meteorological services of 
the various States uniting them under a single Commonwealth Depa.rtment 
of 5[eteorologv, and thus the Australian Observatories were freed from a 
burden which had for a Cjuarter of a century retarded the advancement 
of Australian Astronomy. 

Since the middle of the year 1908 to the present date, the principal parts 
of the working routine programme of the Melbourne Observatory have still 
remained the same as those of pre\dous years, namely, meridian observations 
and astro photographic operations . 

The meridian observations have been made generally upon the reference 
Stars of the Photographic Catalogue, Southern Stars in Auwers' Fundamental 
Catalogue. Stars selected for investigation of refraction, personal, and magni- 
tude equation, Clock nnd Azimuth Stars. 

The object of the astro photographic operations has been to advance a 
second series of catalogue plates and the series of chart plates with triple 
exposure. 

The progress made in the reduction of these observations and in the 
preparation of results for publication has already been stated. 

The record of other clas.>es of astronomical observations and investigations 
undertaken during the period is as follows A series of lUO photographs and 
measurements of position of Comet C (19U8) Mooriiouse ; thirteen photo- 
gra.phs and some 3^ >0 comparisons with stars of Halley’s Comet ; observations 
of Comet Borelly (1911c), (dale (1912«), Tuttle (1912?)), Faye-Cerully 
(1910c), Kiess (19116): observations of Variable Stars of long period, south 
of declination —30: investigation of tlie Peseaux Melbourne Xo- 6 and 
Molbounu^ X 23; investigation of the division errors of the 8-iiich transit 
circle. 

The Adelaide Observatory. 

Ill 1855, the late Sir Charles (then Mr.) Todd was appointed in England 
Superintendent of Telegraphs and Astronomical Observer for the Colony of 
South Australia. 

It does not appear that any astronomical work had been done in South 
Australia, except for gec)graphical purposes, before Todd’s arrival nor for 
twelve years ;ifter it. 

In IS67 the transit instrument of 34'inches aperture and 15 inches focal 
length, which had been originally employed at the Mhlliamstown Observatory, 
was transferred to Adelaide on loiiu from tlie Victorian Government, and 
for the purpose of making meridian observations in connexion with 
longitude operations required for establishing the position of the eastern 
boundary of the Colony. It was not until 1874. however, that a suitable 
Observatorv and some astronomical e(piipiuent were provided by the South 
Australian Government for its astrunonuu’. The present Adelaide Observa- 
tory was erected in that ye.ir. 

The astronomical instruments comprised, at first, an astronomical 
clock by Frodsham, the 34-inohes transit instrument borrowed from the 
Victorian Government, and an equatorially-mounted telescope by Cooke and 
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Son, 8-inclies aperture, and nearly 10 feet focal length, provided with all 
the requisite accessories of a first-class instrument. The last-named 
instrument was employed for the observations of the phenomena of 
Jupiter’s satellites, for the study of surface detail of this planet, and for 
comets. 

Meridian observations were made only for determining local time, a 
time ball placed on a tower at the Semaphore, 9 miles distant, being 
dropped automatically from the Observatory at 1 p.m. daily. The first 
time signal was given on 2nd August. 1875. 

In 1880 a transit circle by Troughton and Simms, with object glass 6-inch 
clear aperture, and 85 inches focal length, was obtained, being similar in 
design to the transit circle of the Sydney Observatory, except that the two 
divided circles at the opposite ends of the axis are larger, their diameter 
being 30 inches. 

“ The first work undertaken was the observation of star^ in Weisse’^ 
Catalogue, between 0^ and 4" south declination, the intention being to include 
all stars down to the 10th [Magnitude, between 0° and 15^ south, a work which 
would have occupied several years. Exclusive of clock and azimuth stars, 
we had 4,072 observations in R.A., and 4,<j99 in X.P.D. of stars in the belt 
(0-4) referred to, by July, 1892 ” (15). 

This work was then suspended, Todd’s attention having been called to 
the discordance in the observations of X.P.D. in the Soiitli and Xorth Hemis- 
phere. 

Observations were made, for latitude, of 297 stars near the zenith of 
Adelaide, 118 stars from 1st to 4th magnitude whose zenith distance ranged 
up to 30 degrees north and south, observed either during day or night ; and 
127 circumpolar stars so selected that five or six were observed above and 
as many below the pole, the same stars being observed in the reverse order 
after an interv.il of six months. 

Later the zenith distances of 300 stars at all altitudes were observed in 
the years 1893 and 1894. 

These were selected from tlie Greenwich ten-vear catalogue 1880. 

180 circumpolar stars were observed for latitude in 1891 and 1895, in 
addition to a small list of 23 sta.rs, of which several bisections were made 
at the same transit and the Xadir taken before and after everv observation, 
and anotlier list of 53 stars arranged in three groups — one of stars near the 
zenith, one of stars about 40*^ south, and one of stars about 40*^ nortli of the 
zenith. This latter list was (fijserved at the same time at the Observatories 
of Melbourne and Svdney bv arrang*mient. 

For some ye.irs after 1897 the astronomical work of tlie Observatory 
consisted mainly of meridian observations for time, and occasional observa- 
tions of comets and of Jupiter’s satidlites. 

The publications of this Observatory have been maiulv meteorological, 
consisting of annual volumes, dating from 1876 to 1907 inclusive. Various 
astronomical memoranda, such as observations of Jupiter’s surface markin^^s, 
satellite phenomena, eclipses of the sun and moon, etc,, are included as 
appendices to these volumes, and some miscellaneous papers have been 
piiuted in tlie [Monthly Xotices of the and in Proceedings of the 

Australas)an Associadon for the Advance tnent oj Science. 
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The unpublished work comprises all the meridian observations made 
with the transit circle since the beginning in 1889, and the physical observa- 
tions and drawings of Jupiter, of which a large series was obtained in the 
years 1884 to 1894. together with a set of over 200 drawings, made during 
the same period, and arranged for publication on an orthographic projection. 

Sir Charles Todd retired in December. 1906, and was succeeded by 
R. F. Griffith, who was appointed Acting Government Meteorologist on 
1st Januarv. 1907. He resigned his position at the end of that year to join 
the newly-created Department of Meteorology under the Commonwealth 
Government, and Mr. G F. Dodwell. B.A.. was then placed in charge of the 
Observatory. On 1st June. 19D9. ^tr. Dodwell was appointed Government 
Astronomer of South Australia. 

The present programme of astronomical work at the Adelaide Observatory 
is as follows : («) Time determinations : {h) Observations of reference stars 

of 8vdney Astrograpliic Zones ; (c) Field latitude and longitude deter- 

mination : {d) (Seismology) variables, double stars, and miscellaneous obsei- 
vatioiis with the 8-inch Cooke ecpiatoiial. 

The observations of variables and double stars have now been com 
menced by certain members of the local Astronomical Society, the eejuatonal 
telescope of the Observatory being used for this purpose. 

Negotiations are in progress concerning a proposal to undertake latitude 
variation work in conjunction with tlie La Plata Observatory. 

The instruments of this Observatory at the present day are those which 
formed the equipment of the Observatory since 1889. namely, the G-inch 
transit circle and the 8-in(di equatorial, the additions being only a portable 
universal instrument, chronometers and other minor appTatus. 

The Adelaide Observ<itory is supported by the South Australian Govern- 
ment and administered as a branch of the State Department of Education. 

The Perth Observatory, Western Australia. 

This Observatory staited its career in 1896 as an astronomical and 
meteorological institution administered as a branch of the Colonial 
Secietarv's Department. IMr, W. E. Cooke, M.A , lieing appointed Director. 

It IS situated upon ^It. Eliza— a sand hill ^oine 2 d 0 feet above sea 
level, rising from the western boundary of and overlooking the citv of Perth — 
and commands an almost luunterrupted view of the horizon on all sides (P)}. 

Its geographical position is — Latitude, 3L b7' 10-27" South; Lougitiide. 
7h. 43m. 21 74 east. 

The climate oL the locality is considered veiy favorable for astronomical 
work. ex(-ept in FebrUtiry and IMauGi. and in the winter months, when observ- 
ing is moie frequently luteifercd with })y smoke, cloud or luin. 

In the first fmv ye.irs of its existciu-c the Observatory was graduallv pro- 
vided with the following instrumtmt>. namely: — An 8-inch redectinL^ telescope 
intended for use with a coelostat ; a tmnsit circle, by Tiaaightmi and Simms, 
with object gla^s 6-inch apeiture <ind 71 inches focal length, with two 
divided circles 30 inches in diameter; a twin astrogra])hic instrument, bv 
Sir How'ard Grubb, of the staudaid pattern and size employed ])V the 
observatories co-opeiutiug in the intei national astrophotographie programme ; 
twm machines for the measuiemeut of astr(q)hotr)graphic plates, similar to 

(’.i*2ir>4 z 
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those employed at Greenwich and (Oxford; a L*2-nv li reti»,^(*tin!^ telescope; 
a barrel elironog-raph, with Gruh]>\s ■’ nioiive '' control; an astronomical 
clock, bv Victor Kiillberg, regulated to ^ideieal tun**: a meau-’^ime clock; 
and two chronometers, a 5-inch theodolite, and ninioi oh'servatorv appaiatus. 
accessories, and appliances. 

For some years the astronomical work of the Perth Observatory was 
confined mostly to meridian observations for local time, for the investigation 
of instrumental errors of the tiansit < iicle ami for the accurate d^^terminarion 
of its geographical position. 

In the year 19<X) the Government of 'Western Aiistnilia w<is invited to 
carrv out tlie astrophotographic piogiamme oiiginally a‘^^!cnell [)y the Pans 
Congress of 1887 to the Observatory of PlLo Janeiio. which however, liad 
not been able to start the work. The invitation was accepted, and the 
photographing of the zones comprised between the paralleN of 31 degiees and 
41 degiees of south declination was undertaken by tiie Peirh Observatorv. 
This circumstance e.'^tahlished the nature of tlie work upon which the 
transit circle and the astrogiapli were to be utilized from that time to the 
present. 

The transit circle was to be devoted to the ohservation of referenre stam 
witliin the Perth photographic zones, and the astrograph to obtain the 
reqimsite photographs of these zones. 

This work commenced in lOtd, At first, owing to the meteorological 
duties of the Observatory, progress was slow, but from tlie end of 19u7, when 
meteorology became a Federal concern, the work a<lvauced v'trorousiv. as 
shown by the extensive publication of its lesults. 

Tlie character of the task undertaken by observatories paiticipatiiig in 
the international astiophotographic piogramme has ]>een ])reviou>lv de- 
scrib(Hl here in ( onnexion with the Sydney Ohsei vatorv. and it will be 
sufiicient to remark that tlie Perth zones, laumng from -31" to -4H, contain 
1,376 regions to be photographed, and that a])out In.i/M) refeieiice stars, 
distributed within these zones at tlie rate of tluee stars pei >quuiH degree, 
whose positions had to be aceiirately determined by tiansit circle ol)serva- 
tions, were necessary, according to 5Ir. Cooke, for the preparation of his 
p li o t ograp lii c c a t a 1 ogu e . 

To these two classes of work the Pei tli Obserratoiv lia^ practicallv 
devoted the whole of its energies and resources, and is ^tiil continiiULg on the 
same lines towards the completion of its allotted share. 

The entire area covered Ijy the FmUh znnes ha^ l>e*m photographed, the 
whole senes containing 1.376 plates, but Cooke found it desirable to obtain 
another senes, in the taking of wlurh impioved methods were introduced, 
whicli gave greater uniformity m thv results ; 662 plates of the .second series 
have lieen o])tained and jiass^d as satisfactorv. 

Three iiundred and tlirce plates of the fiist senes, and 201 plates of the 
second semes, luive been imaisiired. 

In 1007, Professor Dy>ou, then .Vstiouomer Royal for Scotland, 
ofiered to assist in the measuremeut of the Perth plate.s. His oiler was 
gratefully accepted. The first plates sent to Kdinhiirgli were tliose of zone 
— 40 degrees. At present >ome -j-ou phites hrn'e been measured there and are 
practically completed 116). 
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It is stated by the present Acting Director that the series of plates com- 
prising the Perth section of the photographic catalogue will be completed in 
two or three years. Xone of the plates of the chart series have as yet been 
taken. 

In the transit circle observations of the reference stars, Cooke adopted 
the zone method first introduced by Professor Kiistner. of the Bonn Observa- 
tory in the observation of his zone stars. 

The observed positions depend on three steps, namely . — 

1. A fundamental catalogue of a small number of stars. For the 

present purpose Aiiiver's FiuidiDaental Catalog fur Zonenheohach- 
tungeu aui Sudhimmel has been used. This contains, on an 
average, about three or four stars per hour between the limits 
of -31"^ and -41° declination. 

2. A catalogue of secondary standards, containing three or four stars 

per hour for everv zone of two degrees between the above limits. 
The positions of these stars depend entirely upon tliose of the 
fundamental catalogue, and about ten observations of eacli star 
were taken. This catalogue has been published as the first 
volume of Perth observations, under the title of A Catalogue of 
420 Standard Stars, etc. 

3. The stars of this catalogue form the basis for the determination of 

positions of the reference stars, of which four catalogues were 
published, in 1908. 1909. 1910. and 1911. 

The places of 7,561 stars for the epoch 1900 are contained in these cata- 
logues. 

The plan of advancing all the various phases of the photographic catalogue 
as rapidly as possible, by measuring the plates soon after they have been 
taken, and regulating the transit circle observations according to the require- 
ments of the computers for determining plate constants, and thence the final 
preparation of manuscript for the printer, enabled Cooke to commence the 
publication of his section of the work in 1911. Vol, I. of the Astrographic 
Catalogue, 1900, Perth section -31° to -41°. and three other volumes 
bearing the same title, were issued in 1911 and 1912. In these are 
registered the rectilinear co-ordinates of 60.481 stars, in the aggregate, 
resulting from the measurement of 160 plates, which cover a belt round 
the heavens two degrees wide between 31 degrees and 33 degrees of south 
declination. 

The pre.sent director estimates that tlie whole share of the Perth Observa- 
tory in the international astrophotographic work will be fully published by 
the end of the year 1918, so far as the catalogue series is concerned. 

The Government Observatory of Brisbane, Queensland. 

The Astronomical Observatory at Brisbane may be said to have been 
established in tiie year 1S79, when, subsequent to tlie death of Captain 
O’Reilly, a gentleman who had a private observatory at his home in South 
Brisbane, the Government of Queensland purcliased his entire outfit, and 
removed the building to its present location on Wickham Terrace. 

The adopted geographical position is— Latitude, 27° 28' *00'' south; 
Longitude, lOh. 12m. 6* 40s. east. 

O 
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The various surverors-general have successively controlled tlie Observa- 
tory programme of work. This has primarily been governed by the require- 
ments of the Survey Department, and was an integral part of the operations 
of the trigonometrical survey during its existence. The taking of 
observations for time and the supervision of its distiibution per medium of 
private lines, time ball. etc., is the only work now performed, and none other 
is projected under present conditions. 

The astronomical equipment is as follows : — 

(Ij A portable transit instrument, by Troughtou and Simms, of 30 
inches focal length, and 2^, inches object 

This instrument has been in use for about 30 years. 

(2) A sidereal clock, by Cochrane, of Brisbane, with Eieiier's pendulum, 

and seconds contact for tiansmitting clock beats electriivilly. 

(3) Combination chronograph and Mimse telegraph instrument, with 

relav, etc., for recording tiausits, transmitting and receiving time 
signals. 

(4) A mean time clock, by Kullberg, of London, with seconds and 

hours contacts, also with electro-magnetic attachment for cor- 
recting small errors without touching tlie clock. 

(5) Sidereal and mean time clironometers. 

(6) Time-ball apparatus. 

For a few years after the establishment of this Obseivatorv the observa- 
tions for time were made by the late Augustus C. Dregorv. a versatile 
and ingenious scientist and famous explorer, wlio having then retired from his 
position of Surveyor-(TeneraI of Queensland, took up the work as a hobby 
and for this purpose eonstructed witli his own hands a chronograph, relay, 
and all the apparatus necessary for electrically lecording the observations, 
including the .seconds coata(d in the sidereal clock. 

Tasmania. 

In conjunction with the chief meteorological station of this State, a 
Government observatory was established at Hobart on a very modest scale 
(reduced indeed to a minimum as an astronomical mstitution) f(>T the 
purpose of determining local time and supplying the public and the shi])pmg 
at Hobai't with <i daily time .signal. The astronomi( al ecpupmeiit consisted 
of a small transit instnimeut and a time kt^eppr. neither of tliese being of high 
class workmanship 

(Jwnig to romp], lints made by the Admiraltv. in regaid to tlie oecasional 
iiiicertamty of tlie time given by t]u‘ Holiait nUsei vatoi v. the Government 
of Tasmania airanged witli the VnUonan Govenuuput for the dailv trans- 
mission of a tune signal at 1 p.m. from tlie i\rclhoiirup Obs*‘rvatorv. which 
ha^ beim used .since IDil for dropping tlie time ball .it ffol^ai t. and is ri'peated 
to other places in tliat State. 

Thus tlie State of Tasmania is <it jire^put witliout odu'ial a^tionoinv. 

(c) Amateur Astronomy. 

Tue astroiKimical work considered under this heading is that which has 
been produced by Australians for the love of it ,ind not for pav, nor as a 
discharge of offieidl functi(;iiS. 
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In the popular mind, amateur efiorts are frequently associated with the 
idea of inferiority, but the persons who will be referred to in this division 
of Australian Astronomy need not fear that the adjective ‘‘ amateur ” is 
given to them with any intention on my part of underrating their abilities 
as astronomers or of placing them and their work in a class below that of 
officialdom. The name of John Tebbutt will be found amongst them. They 
are, therefore, in good company, and may well be proud of it. 

The astronomical work done by Mr. John Tebbutt at his own observatorv, 
Windsor, Xew South Wales, claims for him first place on the list of private 
citizens in Australia who have cultivated astronomy for its own sake. 

His first contribution to the store of observed astronomical phenomena 
dates from 1854. His fame amongst astronomers the world over dates 
from his discoverv of the Great Comet of 1861. His title to the full recocrni- 

. c 

tion of valuable service rendered for the credit of Australia and the advance- 
ment of astronomical science is based on a lifetime of assiduous and diligent 
observations of great accuracy and importance, extending over a period 
of more than half a century. 5[r. Tebbutt is now an old man and Ims prac- 
tically closed his career as an astronomer, and it seems just to remind Aus- 
tralians that they should lose no opportunity to honour this veteran observer 
and to show an adequate appreciation of his merits. 

Mr. Tebbutt, in his History/ and Description of the ^Yindsor Observatory^ 
written in 1887 (17), and in his later work. Astronomical Memoirs, written in 
1908 (18), gives a full account of the Windsor Observatory end of the work 
done by him. from which the information contained in the following notes 
has been drawn, not infrequently in his own words. 

Mr. John Tebeutt’s Observatory, Windsor, Xew South Wales. 

(18) At the eastern extremity of the municipal town of Windsor, lies 
the Peninsular Estate, a tract containing about 25() acres of the richest 
alluvial land. It is so called because it is nearly surrounded by the courses 
of the Hawkesbury Eiver and its tributary, the South Creek, at their con- 
fluence. On a hill situated a little south-west of tlie middle of the estate, 
and whose summit is about .50 feet above the mean tide level,’’ stands the 
residence of 5Ir. Tebbutt and his observatory, whose geographical position is — 
Latitude 33^ 36' 30" 8 soutli ; 

Longitude lOh, 3m. 20s. 51 east. 

Tebbutt’s work begins in 1854. He was then 20 years of age. His 
equipment from 1854 to 1861 consisted of a sextant, artificial horizon, and 
a “ common but excellent eight-day pendulum clock,” and a telescope, 
If inches aperture. He chiefly employed these instruments for self training 
and gratuitous inhumation of a popuLir character for the daily 

newspapers.” To these instruments were a,dded a refracting televSCope,bv 
.Jones, of inches aperture and 48 inches focal hmgth. in Xovember, 1801 ; 
and an excellent eight-da v half -second box chronometer by Parkinson and 
Frodsham. in April. 18<)4. At the close of 1863, a small observatory was 
erected on the western sidt' of his residence. It consisted of a small wooden 
building, comprifing a transit room and a prime vertical room. An octagonal 
tower, rising from the centre of the building, served to accommodate the 
refracting telescope, which he himself mounted in 1864 according to the 
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Sisson or old English method.” In the suine year he installf^d also a transit 
instrument with object glass of 2-1 inches aperture, and 2t) inches focal length, 
made for him by Tornaghi of Sydney. The local mean time was (h‘tt‘rmined 
with tills instrument for many years. 

All extra meridional observations were made with the 3J-inch telescope fill 
1872. This was pro\nded witli tw’O ring micrometers made by Tornaghi. and 
eyepieces ranging in magnifying power from 3 m to 12o. 

In 1871, he acquired an equatorial by T'ooke and Son, of York, with object 
glass of l.T inches aperture and 70 inches focal length, mounted according 
to Fraunhofer method. 

In the same year a circular wooden building, 12 feet in diameter, wms 
erected close to tlie observatory for the installation of this equatorial. 

In 1879 a bubstautial observatory of brick was erected on the south- 
west side of the old building^,'' and the equatorial, together with a new transit 
instrument by Cooke and Son, were permanently mounted on solid ruaM.)nrv 
piers wdthin the new building. 

The object glass of the transit instrument has a clear aperture of .‘j inches 
and a focal length of 35 inches. 

Another fine chronometer by John Poole Avas acquired in 1882. 

Fiiiallv. in 1887, to the equipment of 5Ir. Tebbiitt's observatory was 
added a fine equatorial 8 inches aperture and 115 indies focal length, mounted 
on the Fniunlmfer or German plan, and provided witli all tlie usual requisites 
of ii first-class instrument. It was made in 1882 by Grubb, of Dublin. 

In the annual reports of his operations, of whidi lie gives a metltodical 
and faithful account from 1831 to 1907, it is shown that his astronomical 
activities tvere chiefly directed toAvards tlie comets and lun.ir occultatiojib 
of stars, but he contributed liLso. throughout his career, to tlie study of the 
phenomena of Jupiter’s satellites, the variability uf sj^ieci.d stars, such as 
7 j Argus, R Cannae, and othm's, and later, with liis larger telescope, devoted 
much energr to micrometric colupari^on^ nf the major and minor planets 
with neighbouring stars and the observation of the moie interesting southern 
binary stars. 

His record of AA'ork on comets is remarkable. He began Avith the di^eoverv 
of the Gre. t Comet of 1831, aaJucIi caused a NPns<*tion. not only on account 
of its brilliancy, but also becaust* the e.'rtli passed through its tail. He 
observed tlie return of the celebratfal Eiieke’s comat in the folloAA ing ycc* 
and on six other apparitions in the yeai’b 1875, b>78. 1>88. l-'^94. and 

1898, and on tliree or four occasions lie Avas the fir.^t to der»*cr it. In l88l he 
discovered another comet, Avliiclt became a fine objeet as it p.issed into the 
Xorthern Hemisphere, and is spaci.dly distinguished by being tlie first comet 
of Asdiicli a. saAisfactorv piiotogra j)h was obtained and Avho^e spectrum a\ms 
sa t isf a c t or ily s t udie d . 

Sclundx‘rle’s Comet 1881 V. was indepmidently discovered bv Tebbutt. 

More than 4m other cornets, mostly strangers to our svstem, wpiv observed 
by Mr. Tebbutt, and followed night after niglit from tlie earliest opportunity 
to the last degree of visibility, dptarmining for «*ach a series of accurate posi- 
tions, which Avere employed by him or by otiter astronomers for the compu- 
tation of the orbits of these bodies. These observations often extended 
over several Aveeks— sometimes months. The comet discovered in America 
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bv Brooks, in 1892, was kept under observation at Windsor on 62 nights : 
the Coddiiigton Pauly Coniet of 1898, for 103 nights ; and Halley’s Comet, 
on 21 nights — from December, 1909 to July, 1910. In 1912 he made micro - 
metric measures of Gale’s Comet on nine nights. 

From 1862 to 1906 he published 35 papers on Comets in the Monthly 
Notice,^ of the R.A.S. ; 73 papers in the ; 18 in the Observatory ; 5 in 
the B.A.A.) 2 in Transactions of the Philosophical Society of Xeiv South ^yaIes^ 

Such is 5Ir. Tebbutt’s share of Australia’s contribution to coinetary 
astronomy. 

Next in order on the initial programme of the Windsor Observatory come 
the Lunar Occultations of Stars. Systematic observations of this class 
were commenced in 1861 and were continued till 1904, and fonn part of the 
regular work of every year of this period, vdth very few exceptions. Between 
the years 1896 and 19(')0, 435 occultations were observed. This vdll give 
some idea of Mr. Tebbutt’s activity in this branch. 

His results of these observations have been widely utilized by astronomers 
in investigations of longitudes by absolute methods. 

Tebbutt’s results of occultations observed in the years 1864-18TU were 
in 1896 employed by Dr. Hugo Clemens, in a determination of the longitude 
of the Windsor Observatory, and formed the material for an inaugural dis- 
sertation entitled Bestimmnyirj der Pfnge von Windsor, Xetv South Wales, ete. 

Similar results obtained from observations of the years 1873-1876 were 
used by Dr. Auwers in conjunction Avith those observed at Melbourne in 1874 
and 1875, for the purpose of obtaining a fundamental meridian for Australia 
by absolute methods. 

The longitude of Windsor, derived from Tebbutt’s observations has the 
following Values, viz. : — 

Clemens, by observations of occultations, 1864-1870 — lOh. .3m. 21* 2.5s. 

Auwers, bv obseiwations of occultations, 1873-1876 — luh. .3m. 20* 60s. 

By telegrapliic methods— lOh. 3m. 19‘87s. 

The third item wldch forms a considerable part of the regular work of 
the Windsor Obs(‘rvatt)ry, is the SA^stematic observation of the phenomena 
of Jupiter’s satellites. 

Records of this work are found in (at least) 25 different years. 

“ The Windsor observations of jovian eclipses from 1894 to 1899 were 
employed bv Professor .T. A. C. Oudemans, of Utrecht, in 1906), in his investi- 
gation on the mutual occultations and eclipses of the satellites of Jupiter 
in 1908.” 

The record of Mr. Tebbutt’s work on variable stars consi.sts chiefly of 
svsteniatic observations of the wtdl-known southern variables rj Argus and 
R. Carina e. 

7 ] Argus was kept under observation every year from 1864 to 1876, 
and from 1880 to 1890, in which last year, according to ^Ir. Tcbbutt, no 
further change was detected in its lustre. 

R. Cariiiae Avas also regularly obserA'ed in each year from 1880 to 1890, 
and also in 1895 and succeeding years till 1898. During the period 1880-1890, 
t»‘n maxima AA'ere recorded. 

This series has proA’ed very valuable in the iiiA’-estigation of the secular 
inequalities of the star. 
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The Wiiiclsor observatioiLs of double stars cuiiiiiieiic^.nl in Aftrr 

1887, when the larger instrument {the Grubb 8-iiich refractor) was used. 
.sj)ecia] attention was directed to the interestine '^outlieru binaries — a (’tui* 
taiiri, y Centaiiri, and y Corona Australis, and to difileult southern 2 ^an> 

A large amount of other astronomical observation^ of a mweellaneous 
character must be credited to Mr. Tebbutt. Among tliese the more note- 
worthy are the transit of Venus of 187d. whicli W4i< sui'ces^fully observed 
at Windsor, and several transits of Mercury. 

Many Lunar and Solar eclipses were observed by him. and la^ conipari&oim 
of the major planets and a score of the minor planets witli neighbouring 
stars are very valuable. 

In lt555. l\[r. Francis Abbott, another enthusiastic amateur, was entering 
the field of observational astronomy in Tasritaiiia. He erected a small 
observatory at Hobart, and provider! it with a portable transit iiisrruiuent 
of 21 inches focal length by Varley. and aii acliromatic telescope of .31 inclm-. 
aperture by Cooke and Son, and commenced observations for local time and 
observations on comets and variable stars. Later lie improved Ids erpiipnieiit 
bv procuring a larger transit instrument by Dailniever. and an excellent 
telescope of 4.1 inches aperture and o feet focal buigth by Hallmever. 
equa.torially mounted. These he imported in 180-. A Dollond, 7 -feet 
equatorial canu‘ into u>re .'^oon after. 

Ho was provided witli a micrometer, a spectroscope, a stanrlard clock, 
and a chronometer, end batteries of eye pieces, ranging in power from to 
4.3o. 

He appears to have continued time determinations, f<n’ the benefit of 
himself and of tlie community, for a number of a-ears, and Ids observatioic, 
on comets and on tlie variable star r] Argus are verv numerous. 

From 18()1 to 1674 he conti-ibuted about thirteen ]>a]jers to Monfhhj 
Notices, whicli included observations of C^unets IS'll IF. IL, and 

1803 I., this last comet having been di^coA’ered by him one <lav before Moesta 
discovered it at Sauitiago (19) (20). Observations of tlie transit of Mercurv 
of 12th November. iSOl and 4t}i Xov(*niber, l6()6. and manv observations 
of the variable star rj Argus. 

Criticisms on these latt(*r observations by Herscliel. Airv, Larsen. Proctor, 
and otliers are published in MotdUif Notices. Vo I. and .32. 

He also contributed some twenty papers to tlu^ Proceedl nfjs of the ItS. 
of Tasnmnia in the veers l6i>.3-]874. 

IMr. Abbott died in February, 1683. 

Tebbutt and Abbott are the earlhst systematic observers in tiie historv 
of amateur astronomy in Australia. 

In this place tlic name of Ludwig Becker mav be recorded us the 
observer who produced valuable drawinirs of the Donati Comet, 1636, wluch 
he made by means of an equatorial, forming part of the m(uipment of 
Xeumaver’s .Magnetic Observatory, a.t Flagstaff Hill, MvU^onruv. These 
fine drawings are published in the Traosacflons of the Philosophical Institute 
(ufterwanK the Royal Societv) of Victoria. Vol. 4, ISoD. 

Ihe transit of A enus of 1674 gave the opportunity to several amateur 
observers m various parts of Australia to bring tindr work into public notice. 
Among these a.ppcar tlie names of T. 1). Smeaton, F. C. Singleton, and 
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A. W. Dobbie. The tirst two observed the transit at Adelaide, with small 
equatorial:? of o\ and 3 inches aperture, and the third, with an 8i-inch 
reflector. Memoirs R.A.S.. Vol. 47. 1882-3. 

Mr. Dobbie. althougli his astronomical work was of an occasional character, 
for manv vears maintained a keen interest in astronomy. He was one of 
the observing members of the Mars section of the British Astronomical 
Association, and constructed his own reflecting telescopes. He completed 
one 18 inclies aperture in 19u5. 

Two well-known observers who commenced astronomical work in the 
early seventies are the late Mr. AV. J. IMacDonnell and Mr. G. D. Hirst. 

Mr. MacDonnell was residing at Port Macquarie in 1871. He had an 
observatory there equipped with a G-inch achromatic equatorial by Grubb, 
of Dublin, with which he made observations for a few years. Later he moved 
to Sydney, where, up to tlie time of his death. <.)n 22nd September. 1910, he 
assiduously continued his astronomical observations with a 4|-incli achro- 
matic telescope by Parkes, of Birmingham, an excellent instrument, equa- 
torially mounted and driven by clock work. 

He observed the transit of Venus of 1874, as a member of one of the 
ofticial parties stationed at Eden, under the Rev. Mr. Scott, once Director 
of the Sydney Observatory. 

He was one of the observers of the Jupiter .>^ection of tlie British 
Astronomical Association up to the time of lus death, and contributed several 
papers and notes to the Journal and Memoirs of that association, on Jupiter, 
on Halley's Comet, occultations and other subjects of a more general astro- 
nomical interest. 

Mr. G. D. Hirst, of Sydney, is noted for his remarkable skill in astronomical 
drawings. He has been a member of tlie observing sections of Jupiter 
and Mars of the British Astronomical Association, and several of his 
beautiful drawings of these planets have been reproduced in the Memoirs 
of the Association. 

The Director of the ]Mars observing section— M. Antoniadi, referring 
ill one of his reports to the work of iMr. Hirst, says “The drawings of ^Mr. 
Hirst are cohuired and reprt'sent the general appearance of the Planet (Mars) 
more faithfullv than anv others received during the apparition.” (19o.3) 
Memoirs B.aX, Vol. XVII., Part II. 

Mr. Hirst used an acliromatic telescope by Cooke, equatorially mounted, 
object glass 4J-ineh aperture. 

His work extends over a period of 4<) years, and includes, in addition to 
.studies of surface detail of Jupitm* and iMars at several oppositions, observa- 
tions of comets and double stars, the results of which, or of most of them, 
have been published iii tlu' Journal and Memoirs of the B.A A. and in the 
Journal and Proceedimjs of the RB- of Xeiv South Wales, to which societies 
he has contributed also various papers and notes on other subjects. 

Among the private citizmis interested in Australian astronomy not pre- 
viously mentioned, whose contributions to it, or valuable services rendered 
to. in the period 1880-1890, should be placed on record, are tlie following : — 
111 Tasmania, A. B. Biggs ; in Victoria, Dr. Bone, David Ross, James 
Oddie : In Queensland, J. E. Da\'idson ; In New South AVales 
H- E. 5Lidsen, H. Watt, and H. Corbett. 
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The late 5Ir. Biggs was a judicious and ingeriioiD obM-rvor. und some 
of his obsening instruments and apparatus wvre ma<le by hiTii^elf. On the 
occasion of the transit of Venus of 1874. the .-s^ist.-nce of Hr. B]ge> was very 
highly appreciated bv the observing party from the United State'., at CaTup- 
belltowm in overcoming instrumental difficulties. The principal iii'«trumeiit 
with which he made his observ^ation^, especially in the ye .- in of ids greater 
acthdtv — 1883-1887— was a reflecting telescope with ndrror 81 inches 
diameter. 

He employed also a refractor of 3-inch aperture, and wa^ provided with a 
sidereal clock, a chronometer, a small direct \dsiou spectroscope by Browning, 
and other minor apparatus. 

His subjects of observation were chiefly comets. Tie* results of lii.s work 
were publislied in the Monthly Xotices of the Yol. 45, pp. 318 md 376. 

He also contributed thirteen papers, bearing on astronomy, to rlie Pto- 
ceedings of the R^S. of Tasmania, from 1884 to 18^^U. 

The late Dr. Bone built a private observatory on Id.s grounds at 
Castlemaine, Victoria, where in 1881 he installed an equatorial tt*li*scope 
\ffith achromatic object glass 8-inch aperture, by Unibb. of Dublin, an excel- 
lent instrument, pro\dded with ail requisites for fine astronnmical work. 
He had this instrument mounted and in working order ju'-t m tune for the 
transit of Venus of 1888, which he observed successfully, H* had planned 
a useful programme of work for hims»*lf, whicli, liowever. was not to be 
carried out, for lie died very shortly after. 

But Ills telescope was destined to do good work for many vear^ afr<*r him, 
in the hands of Hr. John Tebbutt, at tlie Windsor Ohservatorv. by whom 
the instrument was bought. 

5Ir. David Ross, of 5relbourue, in 1883, wliile watching the he.ivens ff>r 
tlie expected periodical comet of Pons, discovered a small southern comet 
(1883 II.) His instrument was a small portable 3-inch achromatic telescope 
mounted on a. short tripod. Later lie constructed for himself a h-incli reflect- 
ing telescope of the Xewtc'mian t^’pe. which he mounted equatorial] v. He 
has emploved it systematically during all tliesf* years, chiefly searching for 
comets; and in 1906, lie made his second discovery of Comet 1906 II. 

In 1887, 5Ir. James Oddie had erected at liis own cost an ob^<*rvatory 
at aloimt Pleasant, Ballarat, Vicbuha, wliieli he equipped with various appa- 
ratus, chiefly reffiwting telescopes Incallv coijsti urt^^cl. 

He engaged tlie services of tlie laf^* (hiptuii Baker, who at the tiute had 
become favorably known for his skill in making par.tbolic rrllectors, and 
placed iiim in cliarge of the observatory. 

A mirror 26 indies in diameter was complet(*d by Captain Baker in 1891, 
which was mounted tw|uatorially as a. Newtonian telescope driven bv clock- 
work. Another 12-inch Newtonian teIt*scope was also mounted. 

The observatory was prodded with a small transit telrscope, astronomical 
clock, and accessories. 

The instruments were well housi^d in spacious wooden buildings which 
contained in lulditioii to otlier apartments, a large lectun* room. 

In 1888, 5[r. Oddie imported an excellent equatorial telescope with o]>j(‘ct 
glass 9 inches clear aperture and 135 inches focal length bv Grubb, of Dublin, 
which, however, was U(*ver taken out of its packing cases. 
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This is the instrument wliich, in 1910, was presented by Mr. Oddie to 
the Commonwealth Government and subsequently erected the Mount 
Stroiulo Observatory in the Federal territory. 

Mr. Odaie's observatory at Mount Pleasant, was chieHy intended for 
the education and entertainment of the public of Ballarat, and no astronomical 
work of a systematic character was ever done there. The observatory was 
di.smantled in 1910. 

On 2lst July. 1889, Mr. J. Ewen Da\ndson. of Mackay, Queensland, made 
the discovery of Comet 1889 IV. by means of one of the telescopes used br 
the British Expedition under Captain Morris. R.E., for the observation of 
the transit of Venus, in December. 1882, at Jimbour, Queensland, and sold 
afterwards to Mr. Xorris, of Townsville. 

Several amateur makers of reflecting telescopes were very active during 
this decade, and contributed considerably to foster astronomical interest. 
These are — 

R. W. 'Wigniore and R. Shafer, of Melbourne : Dobbie, of Adelaide : 
H. W att, H. Corbett, Walter Gale, who commenced constructing 
his own telescopes in 1882 when he was still a school boy, and H. F. 
Madsen, of New South Wales : and others less well known. 

Mr. H. F. Madsen’s paper in tlie Proceedings of the Royal Society of New 
South Wales y upon the construction of a reflecting telescope of 18 inches 
aperture is a valuable contribution to the subject. 

In later years, and up to the present time, we find the number of amateur 
observers and persons interested in the advancement of Australian astronomy 
gradually and widely increasing, and there are among them several names 
which have gained distinction through the value of their work- 

Messrs.R. T. A. limes and C. J. Merfield were at one time ser\ung enthusias- 
tic illy in tlie ranks of amateur astronomers in Xew South Wales — Innes till 
1896, when he left Australia to tc.ke up an official position under Dr. Gill, 
a.t the Cape Observatory : and Mertitdd. till 1905, when lie joined the Sydney 
Observatory. The work of thes(' men. which was done in their amateur 
d.'vs, should be noted here. 

Innes used a refractor of GJ-inch aperture, end a Newtonian reflector, 
with a mirror of 16 inches diameter, and carried on observations of variable 
stirs and double stars; some of his results were published in tlie Mo)itkIy 
Notices of the R.A.S. and in the Jountaf of the British Astronomical Associa- 
tion. List of probable new double stars, and Oecultation of Antares, 1891, 
3lst October. Monthhf Notices, Vol. 55 ; on the proper motion of Lacaille, 
4336, Monthly Notices, Vol. 56 : new double stars, Journal of the British 
Astrononiical Association. Vol. 6: observations made at Sydney in 1895; 
and ob'^ervations of variable stars. 1895-96; and order of brightness of the 
Ist magnitude stars. Journal of the British Astronomical Association. Vol. 6, 
etc. 

Inu(‘s contributed also papers on the secular perturbations of the 
Earth’s orbit by IMars, Monthly Notices, Vol. 52 ; the secular })erturb<itions 
of the Earth arising from the action of Venus, Monthly Notices, Vol. 53 : 
elements of Comet 1894 (Gale, 1st April). G.Ah 3231 ; Table to facilitate the 
application of Gauss’s method of computing secular perturbations. Monthly 
Notkes of the R.A.S., Vol. 154, and other writings. 
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employed a refractor of ap^*rtui‘e by (’ooke, equarori<illy 

luoiuited : a ratiector. equatorially niouuted, mirror 7 uicle'S di.uiier«‘r : a 
szii.ili tramit circle, witk object i^lass 2} inches apertiirr ; cliroiiomet<‘rs : 
and a tape curono^tLapli. 

With thi< erpiipment he conducted systematic ub^ervariuns for several 
vear>, chietiv on coloured stars eaid comets. 

Wo^t of the astronomical data for the use of ob'^ervers in Xew South 
Waie^ on special events. >uch as predictions of occultatiom. elements and 
epheiueris of newlv discovered comets, ephemeris of expt'cred periodical 
comets, times and explanatory notes of eclipses of the sun and of the moon, 
and other celestial phenomena of public interest were prepared verv frt*- 
quently by Tunes, and litei-, from 1S94 to 1905, very re^uLirlv dud almo'^t 
entirely by Merhekl. 

Gravitational astronomy wa^. however, the work in which Merli»*kl was 
particularly interested, and to which he devoted most of the time he could 
spare from his ordinary daily occupation. 

Amongst the most important of his papers on tliis and allied subjects, 
tlie following may be mentioned : — Definitive orbit elements of comet lS9iS 
YII. ; Definitive orbit elements of comet LS99 I. : Definitive orbit elements 
of comet 1901 I. ; Secular perturbations of Eros arising from the actions 
of the eight major planets of the solar system ; Determination of the 
secular perturbations of minor planet Ceres, arising from the actions of 
the eight maj(j)r planets of tlie solar systimi ; Secular p«*rturbatiou^ of ( 7) 
Ins, arising from the actions of the eight nuijor planets of the solar sv^tem ; 
Secular perturbations of Ceres, arising from the action of Jupiter (witli 
an iznportant appendix on tlie co-efficients of the hvper-geometncal s»‘ri 4 ‘s F 
a/3yx^* Tables of the two hypergeometrical functions— F ;.'2, sin- 
t), and F ( - J-, I, 2, sin^ \). 

Walter F. Gale, one of the best known ami most skilful observer.'. (»t Xew 
South iiles, had been demoted to astionoinical observations and the nit^km*^ 
of reflecting telescopes dnee 13S2, but it was mjt tiil ten vears later tli.it he 
became possessed of a suffieieiitly suitable equipment for systematic work. 
In 1892, by means of an exquisitely defining reflecting telescope bv Witli, of 
8.V inches aperture, he made many observations, particuhirlv of the planet 
Mars, which, with four drawing.^, were published in the Journal and Memoirs 
of the British Astronomical Association. Tliis observer was the first, it appears, 
to note the delicate markings now known as the *’ oases ” of 5[ars, as recorded 
by Flammarion and Antoniadi. In 1895 he observed the total eclipse of 
the sun at Mina Bronces, in Chile, and has since “chased ” three other .solar 
ecli 2 )ses, but each time zaet with adverse weather conditioim. 

He also devoted much attention to Jupiter and his adilean .satellites, 
severed hundreds of observations of which are published in the Memoirs of 
the B.A.A. 


Mr. Gale has indejDendentl v discovered six cornets, two of which bear his 
name, namely: — Gale ]Sp4 II.. and Gaie 1912 a. 

Coni.-r ls<s L. Sawerthal, -.vas found bv hint mdopcuifoatly o.dv one 
(liy .fr.T S iwerthul had discuvcivd it at tlic Capo, and the „thor throo wnicts 
prov.id to bo returns of pon-jdicai comets— Fabry LS.'^b I., Winnecko 1892 I\'., 
and Tempel- 1894. 
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He also discovered several double stars and a ring nebula. 

Notes upon these discoveries M^ere publislied in the Astronomische Xach' 
richten, in the Monthly Xotices of the R.A^S., and other journals. 

Perhaps the best service rendered to Australian astronomy by Mr. Gale 
was the part he took in conjunction with Innes in forming the New South 
Wales branch of the British Astronomical Association. 

This branch was constituted in September. 1894, when it consisted of thirteen 
members, namely : — John Tebbutt, E. T. A. Innes. W. F. G.de, G- H. Knibbs, 
C. J. Merfield. H. Wright. G. Buttertiekl. C. Matliews. F. D. Edmonds. R. D. 
Lewers, J. W. Askew, T. W. Craven, and C. C. Carter* It made rapid progress 
and its roll of members gradually increased. 

In 1895, a special section for the observation of coloured stars was first 
formed, with Merfield as director and two observers, namely— H- Wright, who 
employed a reflecting telescope of inches aperture : and F. K. McDouall, witii 
a -J-in. refractor; Merfield himself using a 7-in. reflector. Upwards of 5,000 
observations were made of 158 stars in accordance with a carefully planned pro- 
gramme, which Avas completed in the years 1895-97. The results of tliis work 
are published in Vol. YL, No. 9, and Vol. YIII.,No. 1 of the Journal E.A.M. 

In 1897 special observing sections were formed as follow : — Comet 
section— Director. .John Tebbutt ; Jupiter section— Director. W. F. Gale ; 
Sun and 5IetPors— Director, F. K, McDouall. 

The first president of the branch was Mr. John Tebbutt, in which office he 
was folloAved by G. H. Knibbs. the present Commonwealth Statistician, Avho 
in the year 1900 prepared a paper on “ The Sun’s motion in Space,’' which 
was published in the Proceedings of the R.S. of Xeu: South Wales. Yol. XXXIY. 
It contains the history and bibliography of the subject from Giordano Bruno 
(1584) to Kobold (19n0), and is qualified b^^ the author as a step preliminary 
to a further consideration of the Avhole question, which however, his subsequent 
official duties prevented him from carrying out. 

The paper, which bears clear evidence of a vast amount of careful research 
renders a complete account of the state of knowledge on the subject existing 
up to the year 190U, and forms an astronomical contribution of great value. 

The third president (Session 1899-19iM)) was the Roa', Dr. Roseby, a 
fluent AATiter on astronomical subjects, and more particularly interested in 
gravitational astronomy. The elliptic elements of Gale Comet 1894 h. AA^ere 
computed by him. 

Subsequent occupants of the chair Avere W. F- Gale, W. J. MacDonnell, 
G. D, Hirst, and C. J. Merffidd. Avhose Avork hes elreaih^ been separately 
referred to, and next to these come H. Wright (19n7-19o9), J. Nengle (19o9- 
1911), and again the Rev. Dr. Rosebv (1911-1913). 

Mr. H. Wriglit has for a long time been deA'oted to astronomic.’! obserA’a- 
tioiis. for which he uses a reflecting telescope of the XeAA'tonicTi type, by 
Browning. 8i inche.s aperture equatorielh' mounted. Amongst the p.^pers 
published in the Journo!, of the Association, containing the results of his 
work eve the folloAviiig - 

Double St u’ observitions and ob'^erAMtioiis of meteors, Yol. VI. ; 

D.ivlight occult;* t ion of Autares, Yol. Yll. ; 

Clumber's catalogue of i-ed stars, Yol. XI. : 

Some southern nebulpe «unl the trapezium of (drioii. Yol. XII. : (s)met 
Moorehouse 19us e, \oL XIX. 
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is d memb^^r of the Jupiter dud '* " observing sections, and 

a number of his dravnngs and obstM‘Vdtion^’ of these planers, dlso of Saturn 
and Halley’s Comet, have been published in the Memoirs of the B>A.A. At 
one oppo^.ition of Mars there were only three southern observers, and liis 
contribution carried considerable value and was highly appreciated. He 
has observed and sketched sun spots and solar prominences, and published 
several papers on astronomical subjects of a more general interest. 

James Nangle is another practical observer of considerable merit and 
the possessor of a hrst-class achromatic telescope, by Cooke and Sons, of 
Gi'in. aperture, mounted equatorially and driven bv clockwork, which 
had been used by Innes when a resident of Svdney. 

The instrument is housed in a well-built and commodious ob^ervatorv, 
where work is being done with efficiency and comfort. 

The nature of his obstuvatious and tlie subjects in which he is more 
particularly interested are shown by his published results in the Journal of 
the Association, some of which I note lieiv. 

Double star measures, VoL'^. XVII. and XXI. 

Pleasures of a Centauri. Yol. XIX. ; 

Measures of p EricLini, Lacaille 2145. Vois. XIX. and XX. ; 

ProHsional orbits of p Eridani and h 5014, Yohs. XIX. ; and XXL; 

Orbit of B Muscae. Yol. XX. ; 

Cluster about K Crucis. Yols. XIX. and XYIII. ; 

Saturn’s diameter, Yol. XYIIL ; 

Occulta t ions of B Librie and Uranus, Yol. XYIII. 

The Xew South Y aks brancli of the E.A.A. ^till in full working acti\uty. 

Of the total number of 7G Australian members of tlie parent association, 
more them one half belong to this branch. 

Mr. E. H. Beattie, the present secretary, is also a contributor to the 
advancement of Australian amateur astronomy. He has a good observator\y 
equipped with an excellent equatorial mfractor bv Grubb, Gj inches 
aperture, driven by clockwork, and provided with all the accessories re- 
quired for micrometric measurements. Hts principal observations are— 
occultution plienomeim of Jupiter’s satellites, double stars, comets, eclipses 
and occultations of stars and planets by the moon. 

The rt*sults of liis work, as well as his reports of work done by the branch 
generally, to the parent association have been and are being regularly pub- 
lished ill tlie Journal of the B.A.A. 

Mr. T. H. Close renders good .ser\nce by computing comets’ orbits and 
lunar occultations by grapliical methods, and furnishing sudi data to tliose 
i fit erected. 

Otlier members of t]ii< brancli figure in the Journal awl Memoirs of tlie 
Association as members of some particuhir obsi^rdiig section, and as con- 
tributors of astronomical papers, notes, or drawings. These are J. E. B<dl 
(Solar Section), H. Brown (Comet Halley). E. H. Bulkelev (Comet Halley), 
A. B. Cobham (Jupiter and ^lars), tiie late Dr. E. I). Givin (Jupiter, Mars, 
uu<l the ^un). G. H. Ho.skim (Mcirs). J. C. Jonkiiisou (Aurordl uinl Zodi.icul 
hghr), F K. IMcDnuall (Meteors). D She.tivr (.^rilr^), Rev. W. Switullehur.st, 
P. Cliauleur. Capt.iin Edmonds, and Mr. X. J. B.-isnett, who specializes in 
meridian observations for the accurate determination of time. 

For tin- publislied ro.sults of tlie above observers, see li.st in Appendix- 
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Ill 1897. a branch of the British Astronomical Association was formed 
in Victoria, and the attempt was made to encourage the possessors of astro- 
nomical telescopes to undertake systematic observations with them. The 
principal names of those who worked energetically in organizing and after- 
wards struggling to set the branch in working order are those of — 

R. AV. AVigmore, the late Professor Kernot, Dr. E. F. J. Love, C. 

Oliver, T. W. Fowler, M.C.E-, Professor Barnard, Mrs. 

Rose Whiting, David Ross, and George >Smale. 

The inaugural meeting of the branch took place on the 16th December, 
1897, under the presidency of the late R. L. J. Ellery, who held office till 
the year 1900, the chair being successively occupied after him by the Rev. 
John Meiklejohn, Dr. Love, Professor Kernot, and Professor Barnarel. 

R. W. Wigmore was secretary for the period (1897-1900), David Ross 
(19o0-190l), and George Smale (1901-1905), 

The difficulty which prevented the sound development of this branch 
and eventually caused its extinction at the end of 1905, was the failure to 
induce a sufficient number of its members to use their telescopes for some 
definite astronomical purpose, and in accordance with a suitably prep red 
plan. 

Professor Barnard has been for many years interested in the observation 
of variable stars. He is at present in charge of a small observatory recently 
erected at the Royal 5Iilitary College of the Commonwealth, on the summit 
of Mount Pleasant, near the Federal capital site. 

The observatory is provided with an equatorial refractor, by Cooke and 
Sons, of inches aperture, and a portable transit instrument, and it is 
expected that Professor Barnard will be able to continue there regular 
observations on variable stars. 

The object of this observatory is principally educational. 

There is only one other State of the Commonwealth at present in which 
an Astronomical Society exists. This is South Australia. 

The Astronomical Society of South Australia is intimately associated with 
the Adelaide Observatory. Until the end of 1906, it held its meetings 
at the Observatory, and although at present the members meet in another 
building, the Observatory instruments are still at their disposal, and in fact, 
the present director states ‘‘ the observations of variable and double j^tars 
ha\e now been commenced by certain members of the local Astronomical 
Society, the equatorial telescope of the Observatory being used for this 
purpose.” 

This society dates back to the year 1892, when as a section of the Royal 
Society of South Australia, it held its first meeting at the Adelaide Observatory, 
on the 5th April of that vear, under the presidencv of the late Sir Charles 
Todd. 

The annual reports of the society show a considerable number of persons 
(P) or more) who have at some pinnod been interested in astronomy, and 
among them there are several whose writings on astronomical subjects appeal 
in the Transactions of the society, (Foi the principal titles and references to 
these works, see Appendix B.) It does not appear, however, that astronomical 
observations of a systematic character have been made by any observer 
in South Australia for tlie object of carrying out a continuous and well- 
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defined astronomical programme, tliougii Mr. -Sydiirv M tiiumg.^'il MrLii.m 
Vale, fits contributed ob-ervationa! note- ou comet-. .;nd the K.tp]).i ('rtim- 
clu-ster to the Jounial of the B.A A- 

There .ire no record^ of a-rruumuical rc'ult.-^ obtained bv .imeteiir a-^tro- 
nomei-s in Queensland and M'e>feru AiKr.ilia, with the exeej,ri.m ,,f tlios.- 
regi-stered in the papers given in tue Appendix 

(d) Australian Expeditions on Special Astronomical Occasions. 

There were five occasion^ upon which the oiiieial aTtronome) , of Au-.tralia 
reccmised it as their duty to organize a'tronomical expeditions for observing 
important astronomical phenomena at places remote from their permanent 
observatories. 

These occasKdiis are— 

1. The total eclipse of the smi of Deiniubpi. ISTl — at helip^i* Inland. 

oif the extreme north of Austral i.t ; 

2. The traii'^it of ^ eiiiis <>f Deeember, l>i t : 

3. The transit of Venus of December. ISS2 . 

i. The total eclipse of the -un of l\Iay. l'Ui)-~at Briuu Inland, in 
the South Paeiiie ; 

5. The total eclipse of the sun of ApiiL Ibll — -at Vavaii (Friendly 
Lland). 

1. This eclipse oecurrpd on rlie 11th December. 1871. Tim path of 
total it V crossed the Gulf of Carpentaria, tnuchin^^ Au'stiaha neai- its extreme 
northern points. 

The proposal to fit out an exppdition to observe the e< Iip<e was made by 
the late Professor Wilson, and. on the recoinnn.mdatmn of the Royal .^oinety 
of Victoria, the Governments of Virtnrm and Xew South Wales authorized 
their re.spevtive a^tionomers — -R. L. T Fillery and H, C. Ru'sSf^n — to organize 
a partv of olK<^u-vers suitably erjuipped for the purpose. 

The localitv selected foi' (diservatiou was a small inland olf the north coast, 
(-ailed, ''’nee, Eelips*^ Island. The Queensland ilovornment provided th**. 
then new, steannn- Go^'rrnor BJncknJl to earn' the (expedition to its destina- 
tion and ba< k. 

The partv (-(insnted of th(' priiiGp.d a'"'i''t.inrs of tln^ Melbourne and 
Svdn(?v Observatorie'> and a large number of other olisei vms rerniittal 
amormst the most eligible in the rolome-. 

The e.xpedition was provided with the T^-in. etpLitori.d, bv M(*rz, of 
the Svdnev Observatfu’v, upon which wu" mounted u reuiiera with lens of 
3 ini'hes apertuie and 30 inches fo(.aI huigth : tle^ H-m. ('fpietorial of tlie 
M(*|bourn(* Ol)'>cj‘ vatorv, <ind 'jcveral otiiei sin.dlcr (Mjuatori.d tcjH-'CopeSj 
all driv(m by clockwork: pliotograjihic- iind sj)f‘ctro'Copie apparatus fitted 
for the puigx'tsc. S[)(a;ial instrunKUit'., {tda[)ttMl for th(‘ occasion, fnid befUi 
forwarded bv tin* Eelij>s(‘ (bmmittee of the Hiitnh A'''^ociation for tlie 
'.ervice of tin* (*xp»‘ditiou. 

Th(‘ (3Xp<Mlition srarr(Ml from Sydn(*y on 2(r}i Xovember, reacluul 

Ec1i])M‘ Island on 7tji Dtuaunber, end h.td tin* iintruments nnidv bv tlie I<dh 
lh‘ceTnb<“r. tiu* div b(d()n* tin* eclips'c k)n th(‘ lltli, unfaVorabh* weatlnu* 
prevailed, and tlie sk\' Wc'^. ovmvast during tli<‘ whoh' tiim* of tot.ilitv, 
ThiiA tlu‘ (‘xp(‘dition failed m its main objiMU. 
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2. For the observation of the tran:^it of Venus, in 1874:, the official astro- 
nomers of the time — Ellery, Russell, and Todd — organized various parties, 
vdiich were sent to occupy favorable spots in their own respective colonies. 

In the colony of Victoria. Ellery selected, in addition to the Melbourne 
Observatory, where he himself and his assistants observed the transit, three 
subsidiary stations. These were — 

Moriiington, on the shores of Port Phillip Bay, and about 3U miles 
south of Melbourne ; 

View Hilh- Sandhurst, 86 miles north-west of Melbourne ; 

Glenrowan, 130 miles north-east of Melbourne. 

The observations at the Melbourne (Observatory were directed by 
Eller V using the 8-in. equatorial, an 18-in. altazimuth, the (^riibb 4:-ft. 
reflector, and Dallinoyer's 4-iu. photoheliograph. Good observations of 
internal contact at “ Ingress and “ Egress were obtained. Many 
micrometric measurements of diameter of Venus were made by a double 
image microiueter, and physical phenomena well observed- Several photo- 
graphs were secured, both with the photo-heliograph and the great telescope. 

The party at Moriiington was in charge of Professor Wilson, of the Mel- 
bourne University ; its equipment consisted of a IVin. equatorial, by 
Troughtoii and Simms, with which micrometric measurements and contact 
observations were made; fair results of ‘-Ingress” and ‘"Egress” 
phenomena were obtained. 

At View Hill. Sandhurst, Mr. C. Moerliii (assistant of the Melbourne 
Observatory) directed the operations. The instrument employed was an 
equatorialiy-mounted telescope, with objective GJ-in. aperture, by Ertel. of 
Munich, provided with a double image micrometer. Cloudy weather pre- 
vented contact observations at “ Ingress.” but some satisfactory results of 
'' Egress ” phenomena were obtained. 

At G-lenrowan, the party was in charge of Messrs. A. C. Allan and James 
(xilbert. The instruments emploved were a Il-in. equatorial, by Cooke 
and Sons, and a reflecting telescope, by Browning, 84-in. aperture, 
equatorially mounted. Observations of Ingress ” were made satisfactorily 
in clear weather, except the first external contact, but no observations of 
“Egress” could be made, the sky being overcast. 

In New South 4\ ales. Russell, with the aid of the local Royal Society, 
was able to obtain sufficient encouragement and assistance from his Govern- 
ment to carry out the extensive preparations which he had planned with the 
object of securing observations on the eventful day of 9th December, 1871, 
at four di^erent places in his colon v. (G) 

These were — 

The Sydney Observatory ; 

Eden, on the north shore of Twofold Bay, 350 miles south-west of 
Sydney ; 

Goulburn, 131 miles south-wesl of Sydney, 2.071 feet above sea level ; 

Woodford, in the niountaiiious district, 30 miles west of Sydney. 

Partie.s were despatched to thes(‘ places equipped with equatorialiy- 
mounted telescopes, fitted with apparatus for photographing the sun, and 
provided with means for determining time, material for obtaining upward 
of 200 pictures of the sun, observing huts, and all necessary appliances. 

C.121o4. 2 A 
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(21) At SyJuev. the obseivers were dirt'cted hv Ru'''>ell : tht* Ui^rnnueJirs 
emplowii were the IF-l-ii). equeTon.J, bv Se'krueder. tirred witii photo- 
graphic cppaiMtU'^. w'liich could be r|uir'kh' removed , ud 7 ie»uute<l cL^‘bi ; 
u 4J-in. eqiutori.Ll, by Troughton eiid Simm^ ; eod <■ lo-in. Browuiiig 
silvered "hi=^s reflector. 

At Eden, the Rev. W. Scott conducted the wru'k : the instrument^ mt'd 
w^ere a 7J-in. equAtorich end two other smelhn .chrnme'ic tele-copes, with 
objectives dj inches end dj inches c'perture rt‘>pective]v. 

The station at Goiilburn was cccupi'ul bv Ceptein Hlx-on : this p.-rty 
was provided with an eclitoimVLic tele-cope of n iio'lies . pei-tunn equa- 
toriallv mounted and fitted wiih c came]\i ; al-o two srn. llei equ. rorial 
refractors of dj inches and dd indies eperture. 

At Woodford, tlie observing perty wes ni diaige of SurveroL-thuieral 
Adams. The observations w^ere mede witli dVin. equatorial, and a 
4-in. photoiieliogr.^ih wvts employed for obr, iiiUig jiietutr- of the ^un. 
This station, in addition to the prod-ioiv nude .it the other tliree 
places for taking 22<t pictures, had a supply of do Jun'^-eu ph.tps, each to 
hold pictures. 

IMr. Tebbutt observed the transit indeptmdeut iv at hi^ olisarvatory, 
Windsor, with a 4.Vin. eC[U. torial. He lu d tine we.ither. ami obt-aned 
accurate times of the begiiuiing end end of rim tramit. 

In South Australia the transit was observed— 

Bv Hr. Todd, at the Adehiide (jbservatnry, the instruments u«‘d 
being tlie S-in. equatorial, by T. Cooke and So],-, end a cauuera 
arranged to give en enlarged picture of the ^un. 

Bv T. D. Suieaton, J.P., at liis re-idence, Xorth Adfhaide, using am 
excellent dj-inch ecpiatorial by Cooke end Son. 

Bv F. r\ singleton, on the grounds of tlie Adel.ude Ob^ervatorv, using 
a .‘him equetoriel. 

Bv A. W. Dobbie, at liis residence, 2 loiles iiortii-e.^st ol rlie Adelaide 
Observe torv, using an S-Cin. silvered ghms DHecting telescope. 

The weatlier wvs unfavorable at Ailehdrle up to a short tim- after In- 
gress and wa.T only intermittently clear afterwards. 

Todd obtained a few micronietric me. surements, end nude sonu^ obser- 
vations of the approach of internal contact at Egnss.” 

IMessr^. Sme.iton. Singleton, and Bobbie AV(‘re able to observe and reeord 
tlie times of internal and external conhict at ‘‘ Egress.^' 

On the whole, Australia acquitted itself witli credit on the oce; sion of 
tlie transit of Venus of b’^T4, and tlie Australian results form an important 
part in the investigation of the solar par. Ilax, hc'<ed on the oBervations 
of tliis transit. 

d. The Australians had no opportunity of observing the complete set 
of phenomeiui of the transit of \enus of 7th Berember, 1S82, as tl.e b(‘ginning 
of the transit took place before sunri.se. Tiie inipoitance of securing obser- 
vations of the other phases was, how(WA^r, fully understood, and t‘xtensive 
preparations wmre made accordingly. 

In Victoria, Ellery sent out two parties from tlie Melbourne Observatory 
— one to Hobart, and one to Sale, Gippsland — Ellery himself remaining 
stationed at the Observatory in Melbourne. 
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The instruments employed at these three stations were the same as those 
^nth M^hich observations of the pre\’ious transit had been made. 

Ellery and AMiite had fine vreather and obtained good results. 

The weather in Gippsland was unfavorable, and no observations oi any 
part of the transit were made. 

In New South ^yales, Russell organized, equipped, and trained five expe- 
ditions, which he was able to supply in each case with two equatorially- 
mounted telescopes of 6-inch and 4^-inch aperture. Fifteen observers took 
part in the work. The five stations occupied by these parties were Port 
Macquarie, Clarence River, Dromedary, Eiatoomba, and Lord Howe Island. 
Russell and his stafi were stationed at the Sydney Observatory. 

None of these parties were successful, owing to adverse weather conditions. 

Tebbutt, at the Windsor Observatory, met with similar ill fortune. Thus 
no contribution was made by New South Wales observers upon the transit 
of A^enus of December, 1882. 

The Government Astronomer of South Australia — Mr. Todd — observed 
the transit at Wentworth with a 4i-inch equatorial. He met vrith fine 
weather, and his programme of observations was successfully carried out. (15) 

4. The southern parts of Tasmania and Bnmi Island were the only localities 
from which the total eclipse of the sun of 9th May, 1910, could be seen. The 
chance of successfully observing this eclipse was very small on account of 
the low altitude of the smi at the time of totality, and of the unfavorable 
and severe weather conditions generally prevailing in these particular localities 
so late in the autumn. It was known that, owing probably to this uncertainty 
and to the great length of the journey involved, no official expedition was 
to be despatched to Tasmania on this occasion, and only one private party, 
conducted by Mr. Frank McCleaii, wuis expected to come out in due course 
to occupy some spot within the belt of totality. 

Under the circumstances it was clearly the duty of Australian astronomers 
to deal with the Tasmanian eclipse. 

Dr. AV. G. Duffield, of South Australia, now Professor of Natural Philo- 
sophv at the University College of Reading, brought this matter before the 
Council of the Australasian Association for the Advancement of Science 
at its Brisbane meeting, of January, 1909, and that Council appointed a 
committee, \yitli Dr. Duffield as secretary, for the purpose of taking steps 
to ensure that efficient preparations were made to observe the eclipse in 
question. Tlie result was that the Government of Afictoria provided its 
own astronomer with the required means for organizing and fitting out an 
eclipse expedition to Bruni Island, which was done. 

The Joint Permanent Eclipse Committee of the Royal Society and Royal 
Astronomical Society supplied a part of the equipment to this expedition. 

L^nfortunately it is needless to detail the elaborate preparations made 
since the day remained completely overcast, and nothing was seen of the 
eclipse, except a general darkening of the landscape. 

Mr. Frank McClean and his party, wlio were stationed at Port Davey, 
some 60 miles to the west of us, and Air. AAhrlter Gale, of Sydney, who had 
purposely gone to Hobart on his own initiative to observe the eclipse from 
a position in that city, were also unable to see the eclipse ovdng to cloud 
and rain. 
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5. At the Svduev meeting of the AustiML.^itMi A'-'Socititn'U for the Atlvjuce- 
Tiient of Science, in January. 1911, tlie same Edipse romuiittrc was n-- 
appointed with the object of forming an AustraJitiU expedition for tlie ob'^er- 
vation of the total eclipse (jf the sun of 29th April. 1911, at \ avau. one of 
the islands of the Tonga Group in tlie Paritic Ocean. I)r. Outfield ]>eing in 
Europe. Professor Moors, of the Sydney Univerntv, w.is appointed secretary 
to the committee. 

The committee, having succeeded in obtaining a sub^'idv cj £.j(io from 
the Common wealtli, was able to orgc-nize mid equip a party. 

The equipment of the expedition comprised principally-- 

d-inch pliotoheliograph (i\Ielbourne Observatory) : 

CAincli ecpiatorial telescope (Melbcairiif^ f)bser\Mt()ry). witli two large 
portrait lens cameras attached : 

One coronograph (Perth Observatory) : 

(-)ue coronograph (Adelaide Observatory) : 

One Ifrinch coelostat, lent by the Briti^li Erlipse Connnittee : 

One 12 -inch coelostat, lent by the Briti'']i Eclipse Committee : 

One coronograph (Sydney Lniver>it\') ; 

One G-inch refracting telescope, with emnera ctirched: 

Cine smaller equatorial ; 

A laro-e altazimuth, for tiiiie determination (Perth ( fijservatorv) : 

C - ' 

Also several emneras (d various sizes, chronometers, subsidiary 
apparattis, observing slieds and lints, Im'ng tents, and c<imp 
material. 

On the morning of the eclipse all iustnimeuts were in good order and 
adjustment and the observers had been thoroughly drilled. 

The weather was unpromising, and the face of the sun was ('►bscured 
intermittently by passing clouds up to the beginning, and during a con- 
siderable part, of the phase of totality. Each observer, however, accom- 
plished his allotted programme, and some y."!) plates were exposed during 
the three and a lialf minutes of totality. The plates were developed the 
same (* veiling, and the results obtained werr found to be much better than 
vvas at first expected. 

The form of the corona was found to correspond to the tvpe which had 
been observed on several previous ye<irs of miiiiiniim solar spots. 

Although this .single result brings no new knowledge of eclipse 
phenomena, yet, taken as additional evidence concerning an important 
charucteristic of the solar cororni which is obtainable only on relatively 
rare occa.sions, it becomes a valuable contribution to the store of eclipse 
records. 

(e) Determinations of Australian Longitudes, 

Lntil the year lss;3 the .idopted fuud.imentul meriilians of Australia were 
those of the Observatories of Sydnev and Melbourne, and tlie longitude 
assigned to th<‘se meridians depended on the observition of “moon culmina- 
tions ” and “ moon culminating stars,” 

Lhitil these two (Jb^erVe^tories came into existence, the fundamental 
meridian of Australia was th it which passes through Fort Macquarii*, on 
one of tlie picturesque headhiuds of i^ydney Harbor. 
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The longitude of this meridian was derived chieHy from the lunar 
observations of the early navigators, from Captain Cook in 1770 to Admiral 
King in 1817, and, later, to Sir Thomas Brisbane, Rumker, and others; 
the results of these observers fluctuated over a wide range wliich. however, 
is quite compatible with the conditions of the time. 

Fort Macquarie was one of the points on the longitude circuit measured 
all round the globe by transportation of chronometers during Captain Fitzroy’s 
famous voyage in H3LS- Beafjle in 1831-36* The longitude found for Fort 
Macquarie was lOh. -lui. 32.14s., and if the correction Os. 115t = + 2(j.52s. as 
proposed by Dr. Aiiwers (22) be applied to it, it becomes 10.4.o2.66, which 
is only 0.75s. in excess of what may be considered the most proba.ble value 
of tlie longitude of this point at the present day. 

The meridian of Fort Macquarie remained for many years the basis from 
which explorers and surveyors established geographical positions inland 
and originally ascertained the meridional subdivisions of the Australian 
Colonies geode ticallv or by transportation of chronometers, 

t)ue of the earliest and most interesting undertakings of this kind was 
the definition of the 14ist meridian of east longitude, which was proclaimed 
as the eastern boundary of the Colony of South Australia by an Act of King 
WhlliamlV.iu 1S.34. 

In 1<839, owing to the discrepant positions assigned to this meridian on 
different maps of the time, Mr. Surveyor C. J. Tyers was commissioned by 
vSir George Gipps, Governor of Xew Soutli AYades. to ascertain its true 
place. 

Tyers, adopting as his base the longitude of Fort Macquarie as 15D 15' 14" 
“ 5in. U' 93s.. determined the longitude of a point on Brtnuu's Hill, 
near 5[eibourne, by transportation of elironometers, and thence bv triangula- 
tion with a small theodolite fixed the position of the 141st meridian, which 
he verified by sextant observations of lunar distances- 

Captain Owen Staailey recalc ulited Tyers’ work, and the result he arrived 
at differed by only l6'2"fr(un that of Tvers. 

Tyers, lutving adopted a longitude base, whicln iiccording to more modern 
determinations, was more tliam 2 miles in error, and liaving ea,rried out his 
own work with all the accuracy which was possible under the circumstances, 
the consequence was that the houiularv was fixed, and afterwards (in 1847) 
actually nuirked on tlic ground mote than 2 miles to the west of the 141st- 
meridian east of Greenwich- 

The longitude of the Parramatta Observatory wa,s determined by 
Rumker by transit observations of tlie moon and moon culminating 
stars. Its value is given in the Philosophical Transactions for 1829 as 
loll. 4m. 6* 25s. 

In M.y. of the R..I.18., Vol. VI., p''.ge 213, Rumker, rediscussiug 
his Parramatta observations, gives as a corrected am hie of this longitude 
lOU. 4m. 7' 217s. 

The first amIuc of the longitude of the Sydney Obseiwatory was obtained 
by the ReA^ \V. Scott in 1858, and was deriwd from the obseiwations of 
21 transits of the moon. The result was lUh. 4m. 49* Os. 

In 1859 Mr. Scott obserA^d -38 moon culminations which gaA^e as the 
resulting longitude of the Sydney ObserAxatory lOh. 4m. 59*S6s. (23) 
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Similar obsorvatious, 50 in 1860, and 56 in 1861, furuiblit^d the value 
lob, 5m. 0*84s. (25) 

Stone, from a rediscussion of Scott'ts moon culminations, observed at 
Sydnevin the rears 1859 and 1860, obtained longitude of Sydiu^y Observatory 
10b. 4m. 47* 32s. (24) 

In 1861 the first determination was made of the difference of longitude 
between the Observatories ox Sydney and ITilliamsTown by the telegraphic 
exchange of clock signals, and the value obtained was Sydney-WilUamstown 
Oh. 24m. 55* 38s, (26) 

The longitude of the Williamstown Observatory was determined by the 
observations of moon culminations in the years 1860, 1861, and 1862, the 
adopted result being 9h. 39m. 38‘8s. E. (li) 

The difference of longitude between the IVilliamstown and the Melbourne 
Observatories was found by accurate triangulation to be 16*00s., giving 
for the longitude of the Melbourne Obserwatory 9h. .39m. 54* 8s. (27) 

This value was adopted and used until the year 1883. 

In 1867 the difference of longitude between the Observatories of Melbourne 
and Adelaide was measured by telegraphic exchange of clock signals, giving 
the result Oh. 25m. 33. 7Gs., which, being applied to the longitude of Melbourne, 
gave longitude of Adelaide Observatory 9h.l4.21m., which value was adopted, 
and remained unaltered till 1SS3. (28) 

Soon after the longitudes of the Sydney and 5Ielbourne Observatories 
had been determined from lunar observations, it became evident tliat the 
longitude of the earlier fundamental meridian of Fort 5Iacquarie, adopted 
by Trers, was considerably too great, and that, consequently, the boundary 
between the Colonies of Victoria and South Australia had, very probably, 
been marked too far west, and the error was further verified by the results 
of the trigonometrical survey of Victoria, which connected the 3Ielbourne 
Observatory with a western station of the survey near the South Australian 
boundary. 

It thus became an important matter to ascertain tlie position of the 
141st meridicin by a fresh determination, and the Uoveniments coiic^uaied 
ordered the work to be done by the Oovernment Astronomers of the 
respective Stat(‘s. 

The plan adopted by Todd, Ellery, and Smalley was to determine the 
difference of longitude by the excliange of tinie signals by telegraph b«‘tween 
a temporary Observatory, erected for the purpose, near the northern end of 
the marked boundary, and the Observatories uf Sydney and IVbdbourne. 
Todd occupied tiie station at tlie boiuid.ay, using tlie transit instrument 
by Troughton and Simms, of 34dn. aperture, which had been used at Adelaide. 
Smalley oper.ited at the Sydney Observatory, and C}ii(‘f Assistant Wiiite at 
Melbourne Observatory. 

On 9tii 5[ay and loth M<ty the transits of ten stars, over the. meridian of 
the Observatories at Sydney and at tlie boundary, were recorded simul- 
taneously at botli stations, and on l3tli <md 14th M<iy the transits of 21 stars 
were similarly recorded at the boundary and at Melbourne Observatory. 
Exchange of time signals was effected also between tlie two Observatories 
of Melbourne and Sydney. 
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The results were as follow : — 

Difference of longitude — 

Boundarr- Sydiie y 
Boundary -Melbourne . , 
Melbounie-Syduey 

The adopted longitude for Melbourne was 
The adopted longitude for Sydney was . . 

The adopted longitude for Sydney was the 
lOh. 4tii- 47*o2s. calculated by Stone from Scott's 
1859 and 1860 (24), and the value found by applying 
Melbourne Oh. 2 dm. 

91i. 39iii. 54* 8s. 


h. m. s. 

0 4u 59*72 
0 16 .3*77 

0 24 55-81 
9 39 54*80 
10 4 48-97 
mean of the value 
lunar observations of 
the difference Sydney ’ 
55' 81s. to the longitude of Melbourne Observatory 


From these data, and the measurement, by chaining, of the short distance 
between Todd's transit instrument and the boundary, it was found that the 
north end of the marked boundary line was about 2^ miles to the west of 
the 141st meridian. 

Ill the light of the present experience the longitude operations of 1868 
can hardly be regarded as fiiiidameiital, and, moreover, the adopted longitudes 
of the Observatories of Melbourne and Sydney being at the time entirely 
dependent on transit observations of the moon, Avere not entitled to great 
confidence. Yet the means and methods employed in this later determination 
were so far superior to those of 1839 that a considerable error in the position 
of this boundary line, amounting to probably more than 2 miles, could be 
accepted as a tolerably well ascertained fact. 

Then commenced the dispute between the adjoining States of South 
Australia and Victoria, the former claiming tlie strip of land upon which the 
latter State tvas encroaching. And the dispute grew even more vigorously 
after 1883, when the chain of telegraphically determined longitudes between 
Greenwich and Australia was completed, and further coiihrmed Avithin 
sufficiently narroAv limits the results of 1868. Eventually, in February, 
1911, the case Avas taken before, the High Court of Australia, wliich decided 
that the marked boundary haA'iiig been accepted as such by the tAvo States 
concerned, the fact that it did not exactly coincide Avith the 141st meridian 
of east longitude did not warrant the Court in ordering tlie re-adjustment 
claimed by South Australia. 

In 1882 an arrangeinent Avas made between the British and Australian 
aaithorities that Captain L. Darwin, R.E., sliould go to Sing<ipore for the 
purpose of carrying out, in co-opemtion with iin Austndian observ*er, who 
was to be stationed at Port Darwin, a determination of tlie difference of 
longitude between the two places, by the exchange of clock sign ils through 
the cable lines of the Eastern Extension Company, tuns completing the 
longitude chain Greenwich- Australia by the telegraphic nietliod- 

Tlie writer Acasseiitto Port DarAviu e(piippod vnth a transit instrument, by 
Troughtonand Simms, of 3-iii. aperture, ch^ck, chronometers, and a 11 necessary 
requisites. 

Captain Darwin, similarly provided with the necessary instruments, 
establislied liis temporary Observatory at Singapore. 

Captain Helb; of the Netherland India Stafi of Batavia, A\*as instructed 
by his GoA^ermnent to proceed to Baiijoewangie, where the two branches of 
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the cable between Port Darwin ciud .SiuLMpure join, and to tab^ ]>air in the 
loncjitude operations, so as to determine the intervals Baiijoew iULne-Siuu<ipore 
and Banjoewangie-Port Darwin, as well as the direct interval Sum ipore-Port 
D irwin. 

Clock signals were exchanged by Port Darwin with B.injoewangie on 
i nights, with Singapore on S nights, with Adelaide on 0 iiights. and with 
Melbourne on 4 nights, between the date- -Sth January and llnd March, 1 nS 3, 
inclusive. 

By these operations the meridian of Port Darwin becam*^ the origin of 
Australian longitudes, and the following results were obtained and adopted 
at the time (26): — 



u 

m 


s. 

Longitude of Port Darwin . . 

s 

43 

a-; 

19 

Longitude of Adelaide Obr^ervatorv . . 

U 

11 

2o 

3o 

Longitude of Melbourne Observatorv 


39 

34 

■14 

Longitude of Sydney Observatory 

. Jo 

4 

49 

■34 

Longitude of Hobart (Barrack Square) 

9 

49 

19 

’ so 

comparison of the telegrajihic values of 

J'"^S3 with 

tho 

se 

deriv 


absolute methods up to that time slunved a more satisfactorv agreement than 
could reasonably be expected. 

Before dealing with the comparison, it will be necessary first to 2)oint out 
some results obtained by the method of occultations and culminations which 
liave not yet been taken into account. 

Russell observed a large number of transits of the moon and moon 
culminating stars in the years ISfpg 1871, 1872, 1873, and 1874, from whicli 
he derived the value lOh. 4m. bUvSls. for the longitude of tlie Svdnev 
(Observatory, wliicli he adopted froTu 1878. (2l>) 

More rraiLsits of tlie moon and a number of occultations wrn> observed 
at the Melbourne Observatory in tlu* years 1^74-7.1 for furth<*r vini- 
fication of the adopted longitude, which confirmed tlic pivvimi^^lv adopted 
valiun 

Also. Mr. John Tebbutt har[ very r<m'uhu‘lv ob^<n‘Vpd nuinv occultation-; 
of star', by tha moon, eml laid great stivss upon the suputor Valin^ of 
this method for improving the longitude (J the Svdnfn^ (Jbservatf)rv 
and his own. 

From 1863 to Is(>7 he laid ob'^iU-Vi-d some p;9 occnlnaions, ;ui<{ 

by the ond <jf the year 1S78 liad inmuased tiie nnmbiu bv 03 monn 

and having in the meantime determin<‘d tle^ ditfeivnce of lomntude 
]>etween his Observatory and that of Sydney, on several occasions, both 
by direct exchange of time signals telegrapliically and bv trans- 

portation of his chronometer, d«‘duced the value of th(‘ longituda 
of Sydney Observatory based imtirely on liis own observ<itions is 

follows : — 

h. m. s. 

Longitude of Ubadsor .. .. . . lo 2l'8l 

Diffenmce Windsor-Sydnev .. 0 2 ‘ts-sg 

lo 4 oum;4 (.30) 


Longitude of Sydnav Observ<itorv 
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111 ISSI Dr. Auwers deduced a fundamental value of the longitude of the 
Sydney Observatory based on the Australian observations both of transits 
of the moon and occult at ions (31). He found longitude of — 

h. m. s. 

Sydney Observatory . . . . . . 10 4 49‘ 60 

Melbourne Observatory .. .. 9 39 54*17 

Windsor Observatory . . . . . . 10 3 20* 77 

The comparison of results depending on the entire chain of telegraphic 
longitudes completed in 1833 with those derived by Dr. Auwers from lunar 
observations shows a discrepancy amounting to less than one-quarter of 
second of time, which was justly regarded as a nearly perfect agreement. 

Subsequent longitude operations in Australia until the year 1903 were 
confined to those specihed as follow : — 

A re -determination in 1887 of the arcs Windsor-Melboiirne and 
AVindsor-Sydney by telegraph exchange of time signals whicli gave — 

m. s. 

Windsor-Sydney .. .. .. 1 29' 39 

Windsor-Melbourne .. .. .. 23 25 '.^7 

Melbourne-Sydney computed .. ..24 55' 26 (32) 

A re -determination in 1887 of the interval Windsor-Sydney by transporta- 
tion of chronometer on seven difierent dates and by triangulation, gi%dng two 
new values for this, are as follow 

Windsor-Sydney— m. s. 

Bv transportation of chronometer .. 1 29*49 (18) 

Bv triangulation . . . . . . 1 29* 77 (32) 

DeOn'miiiations of the longitude of the Brisbane Observatory, Queensland, 
by exchange of time signals telegraphically between Sydney and Brisbane in 
tlie years 1884, 1891, and 1892. 

Determination of the longitude of Broome, Fremantle, and Albany, 
AVestern Australia, in 189u and 1891, by telegravphic exchange of clock signals 
between Commander Aloore and Lieut. Parry at the above stations and the 
Adelaide Obse rvatorv. 

D<‘termination of the longitude of the Perth Observatory in 1899 and 
1901 by exchange of clock signals telegraphically witli Adelaide and Melbourne. 

The resulting longitude of the Perth Observatory being based on the 
valu(‘ 9h. 14m. 20*30s. for Adelaide and 9h. 39m. 54* 14s. for Melbourne, 
giving — 

Longitude of Perth Observatory — ■ h. m. s. 

Pm Adelaide (1899) ' .. .. 7 43 21*74 E. (33) 

Tb'n Alelbourne (1899) .. .. .. 7 43 21*78 E. (33) 

Via Adelaide (1901) . . . . .. 7 43 21*97 E. (34) 

Determination of the longitude of a number of stations of the trigono- 
metrical surveys of the States of New South Wales, Queensland, and AVestern 
Australia by telegraph exchange of time signals with the respective State 
Observatories. 

The results of all these operations still depended on the value assigned to 
the longitude of the initial meridian of Port Darwin in 1883. 
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‘‘ The laying of the cable across tlie Pacific Ocean from X’ancouver to 
Australia and Xew Zealand, some 8/273 nautical miles in lengtln was c<nupler»'d 
towards the end of the year 1002. It connects thre.- int»n‘m<*di..te stations 
on its course, namely, Fanning Llaiid. Suva (Fiji), and Xorfolk Island, and 
branches from Xorfolk Island to Soiituport, in Queensland {Australiti}, and to 
Doubtless Bay (Xew Zealand).’’ (37) 

The importance of taking advant.ige of the first opportuuitv of deter- 
mining the diSerence of longitude between Canada and Australia, along this 
route, was quickly recognised by the Canadian astronomers wlio, having 
previously established a chain of longitudes acroS'^ the Atlaiitic Dnween 
Greenwich and Camtda, could now coiitinue the chain to Australui to meet 
the end of the chain carried eastward from Greenwich to Port Darwin, thus 
closing a complete longitude circuit round the earth.” 

The work having been authorized by the Canadian Government, 
Dr. Klotz, of the Ottawa Observatorv, was commissioned to take chart^e 
of it, and in Hareh, 1903. in conjunction with his assistant. IMr. F. W. (). 
Werry, B.A., Dr. Klotz commenced his great series of Traii'^- Pacific 
longitudes, wldch he concluded in January, 1901.” 

The results of Dr. Klotz are as follow. — 


(.39) 

Adopted longitude of Vancouver 

Interval Vancouver-Fanuing Island 
Interval Fanning Island- Suva (Fiji) 
Interval Suva -Xorfolk Island 
Interval Xorfolk Island -Southport ( Queens - 
laud) 


h . m . s . 

8 12 2s-:30s W. 
2 25 5*4Uf; 

1 28 4-3*837 
0 42 1*243 

0 58 1 • 304 


Longitude of Southport (Quefuislaud) 


13 10 2U-218 W. 
lo 13 39*782 E. 


A second fundeauental meridian w.is tlius est-iblished in 1903 on the 
eastern coast of Australia, the longitiuD of which was based entirelv on the 
telegraphic method, and was quite iudeptmdont of .my (Uljer Au^tr.dian 
longitude previously determined. 

The arc Southport-Sydney having been measured br euxcji.uige of clock 
signals between Klotz and tlie ofTici.ils of tlie Sydney Observatoiw, the entire 
circuit round the earth w.is thus clo'^ed, and a comparison of the two 
independent values for Sydney, bised on the ea'^tward and westward chains 
from Greenwich, gave the closing error. 

xVt the time when tlie comparison was made (19o3) a re-distussion of the 
Port D.irwin longitude, based o?i all available records up to ISOI, had b»*eii 
made (3b), according to wiiich the .i.doptf‘d value 81i. 43m. 22’ 19s. required 
to be reduced to 8h. 4.3m. 22* 34s. 

Also in tlie y(‘ars 1894-93 tlie mtmwal Greenwieh-5Ltdr<is w is re-measured 

by Colonel Burrard and Colonel Emiiox Conviighaan, which involved a 
further reduction of 0‘tGs., and fin illy m 19o3 a re-det<;rmination of tlie arc 
Greenwicli-Potsdam and the re-adjustnieut of European longitude.s by 
Dr. Albreclit and Prof. Wanach (37) (38) showed that the reduction luid been 
carried too far by 0* 0 Is. 
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The values adopted by Klotz in his comparison were — 

Longitude of Sydney — h. m. s. 

Eastern chain from Greenwich .. 10 d 19*355 

Ffa Canada and Trans 'Pacific longitudes 10 d 49*287 

Closing error = 1*02^' — 8d feet s= .. 0 0 *068 (39) 

On the basis of all data available at the present time, the most probable 

longitude values of those Australian stations which form part of the Canadian 

circuit inav be assumed to be — * ^ . 

ii. m. s. 

Longitude of Port Darwin . . . . . . 8 43 22*28 E. 

Longitude of Melbourne Observatory .. 9 39 53*93 E. 

Longitude of Sydney Observatory . , . . 10 d d9*33 E. 

Southport (Queensland) .. ^ .. .. 10 13 39*S2E- 

Xot withstanding the remarkable agreement of independent results ob- 
tained bv a,bsolute and telegraphic methods in the determination of Australian 
longitudes, and the powerful check afiorded by the closing error of the Trans- 
Pacific chain, it has been pointed out (35) that such evidence cannot as yet 
be accepted as the measure of the accuracy of the last longitude values just 
given above ; and that a re -measurement of the intervals Southport -Sydney, 
Svdiiey-Melbourne, Melbourne-Port Darwin, Port Darwiii-Singapore, Singa- 
po re-Madras is required before these values can be adopted with full confidence. 

The Commonwealth Government is desirous of establishing a primary 
meridian to which all the Austriliaii longitudes should be referred for the 
purpose of connecting the various surveys of the States to a common 
meridian datum. The present Federal Observatory of Mt. Stromlo is indicated 
as the appropriate point for the primary meridian of Australia. Indeed, 
this was one of the reasons for which Mt. Stromlo was selected as the site for 
the Observatory. This point could be very readily connected with one of the 
existing Observatories— Melbourne or Sydney — telegraphically or geodetically, 
but it has been suggested to the authorities (35) that adequate precision in 
the determination of the longitude of this meridian could only be obtained 
by completing a system of longitude measurements connecting Mt. Stromlo 
directly v/ith the end of the Trans -Pacific chain at Southport on one side, 
and with the end of the Indian chain at Port Darwin on the other, and by 
re-measuring the intervals Port Darwin-Singapore and Singapore-Madras. 

Great stress has been laid on the importance of carrying out this work 
soon and with due efficiency, in order to strengthen Australian longitudes. 

The Mt. Stromlo Observatory. 

In the beginning of the year 1910 ilie Government of the Common wealth 
decided to erect a temporary Obserwitory at Mt. Stromlo, within the Federal 
Territory, at a distance of 7 miles to the westward of the centre of tlie Federal 
Capital ‘‘ Canberra.” 

The inmiediate object was to test by ;istronomical and meteorological 
observations extending over one year, wlietlier the atim^spheric conditions 
of the site were sufficiently favorable to justify tlie authorities to establish on 
that site a permanent .Astronomical Observatory of tlie liigliest order. 

In due course an appropriate structure Aves eon^tructed fur the instal- 
lation of a 9-in. refracting telescope equatorially mounted, and periodica 1 
observations were made for a few days in each month for nearly tw'o years, 
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at end of which (July. 1913) tlie observers reported that the site was 
favorable for the inteiuled purpose. 

selected site is the siuumit of a ertjup of hi lb risiiig. by gentle and 
<rraceful slopes, to an elevation of some buO feet above the general surface of 
the surrounding country, and 2.bbO above sea level. It conunands an 
iininterrupTed view practicallv duwji to the horizon on all side^, it <.iffords 
ample room for a great institution, and its orientation, in respect of tlie city 
and of the prevailing winds, is favorable. 

The temporary building consists of a central dome. Is feet iix diameter, 
resting on a circular wall of concrete, s feet above the floor, and four biuall 
square rooms symmetrically placed north, south, east, and west for the 
accommodation of the observer^ and caretaker. 

The Oddie telescope, which has already been noted in eomiexion with the 
nrivate Observatorv of ^h. Pleasant, Ballarat, is the prijicipal instrument. 
It has an object t/lass of 9-i]i. aperture giving excellent definition. The 
telescope ib mounted on a massive cast-iron stand, resting on a pier of 
concrete built on a granite foundation. A metallic camera is attached in 
which is fitted one of Dallme^'er's portrait lens of b-in. diameter and 
3S inches focal lengtli. The instrument is provided with a fine dri\dng 
(.lock, excellent filar micrometer, electric illumination for dark or bright 
field, an Ever^hed prominence spectroscope made by Hilger, and everv 
requisite for all classes of observations. The eye pieces range in power from 
(io to 700. 

This instrument was presented to the Commonwealth Government bv the 
late Jlr. James Oddie, of Ballarat, in July. 191b. I was commissioned to 
take delivtu'v of it at Ballarat, and to erect it at Stromlo for tlie object 
stated above. As tlie instrument had nev(U- been taken out of its packing 
cases ^ince the maker sent it out to Australia a quarter of a centurv before, 
it recjuired a grf\it deal of overhauling, and also S(‘veral alterations and 
.•(Idition.s, which wore done at the ^lelbourne Ohservatorv. 

The installation of the instrument at Mt. ^t rondo was completed in 
Stqitember, 1911, after which observation^ were coiumencanl and continued 
bv mvself and my chief assistant, Dr. J. Baldwin, during fifteen vi.'t.its to the 
locMlity betwi'on Sth September. 1911, and find June, 191.3, each vi^t 
occupying about a W(‘ek. 

The observations were visual, pliotograp]{i(\ ,ind s])eetro>eopic. 

The vi.suad observations were by naked eye and r(descop(*. 

The naked-eve observations were nnide for estimating th(‘ amount of 
scintillation at different altitudes, comparisnn of star regions, parts of tlie 
i\[ilky Way, the Magidlanic clouds, clusters, and m*bulae. The t^descopic 
obs«u’vations included close double stars and detail of planetarv surfa.ces. 
With the b,-in. doublet lens a series of photographs of rich star region.s iiiid 
n<‘hiilae was obtained. 

The observation and delineation of solar promimmees wert‘ also regularly 
earned out. 

At the conclusion of our pnigramme, I reported the result that in my 
opinion, taking into account all tlie circumstaiicesj the site was decidedly 
suitable foi an Astronomical Observatory of tlie highest order. 

The question of proceeding with the establishment of a permanent Federal 
Observatory at this site is at present under consideration- 
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(2) GEODESY. 

(a) Trigonometrical Surveys of High Precision. 

Tliou^h. nianv careful survevs lutve been eifecteJ in Australia, chiellv 

o - - 

with a view to land settlement, trigonometrical siuveys of high precision 
are. so far, confined to the three Eastern States. Of these only a brief 
description will now be given. 

Queensland. 

The trigonometrical survey in tiiis State extends approximately from 
26" 30' to 29^ 30' south latitude, and from 151" 15' to 153^^ 15' east longitude. 
It comprises 74 triangles and a base line of about 7 miles in length situated 
at Jondaryan- Its terminals are 3Iount Irving and Mount Maria, which are 
respectively 210 and 102 feet above the general level of the intervening ground. 

The lueasureinent of this base we^ made in 1384 by means of two steel 
tapes 100 feet long, about half-an-inch broad, and O'Ol inch thick- 

These were compared with a standard bar of steel octagonal in section 
14 inches in diameter and 10 feet long, which was kept floating wlien in use 
in a trough of mercury, with thermometers plunged in it for obtaining the 
temperature of the bar. This bar was compared m 188:3 with the Xew Soutli 
Wales Standard Bar 0.1.4. which gave its standardized length at 62" F. as 
^'9998581 feet, which value was adopted throughout the operations of the 
trigoii€>metrical survey. 

In the base measurements the two tapes were placed *' in wooden troughs 
and shaded bv a board, a ten.sioii of 2o lbs. was applied by means of a spring 
balance, and five thermometers, whose index errors had been determined 
bv comparison with a standard theriuoiueter, were used along eacli 100 feet 
of tape. The troughs were supported upon pegs driven in the ground and set on 
even grade bv means of a levelling instrument. Marks were made in copper 
discs inserted in the pegs at each hundred feet, the distance between the 
tape ends and the marks being measured by micrometer microscopes. 

Ten sections, the six central ones averaging nearly 1 mile and the other 
two at each end being nearly lialf-aunile mile long. 

The terminal points of these sections were marked by stones sunk into the 
ground and set iii ct)ncrete. Each stone had a metal plug, upon whicli a 
small mark was made denoting the terminal point of the section.'’ 

Three measureniPiits were made with each tape, giving six iudepeadeut 
values. 

The two sets of three values made witli eacli tape gave two mean results, 
which showed a dilference of 1 17 inches. 

Ten-inch theodolites (Everest pattern), by Trouglitou and Simms. provided 
with micrometer microscopes reading to one second of arc, were generally 
emploved on tlie survey, and a 12-in. altazimuth was used at a few stations. 

The angular measurements were obtained from two to eight readings 
made on each of eleven positions of the circle. The closing errors were 
within 1" for 29 triangles, from 1" to 2" for 29 other triangles, from 2" to .3" for 
11 triangles, and upwards of 3" for tlio remaining 5 triangles. The greatest 
closing error was 3-90", and the average 0'95." 

The astronomical datum is the position of the station at Jimbour as 
determined by Captain Morris, R.E., and Lieut. Darwin, R.E., in 1882/’ 
while thev occupied this station for the observation of the transit of Venus. 
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The longitude vnis determined by direct exchange of time signals with the 
Svdnev Observatory by telegraph. In deducing from this datum the latitudes 
and longitudes of the trigonometrical stations, the elements used by Colonel 
James in the Ordnance Survey of Great Britain, in 1858, were adopted. 

The azimuth datum was determined by astronomical observations 
ntade tvith a 20-in. transit instrument e.t Bloodwood, this being the apex 
of one of tlie triengles standing on the base line. 

Astronomical observations for latitude and longitude were also made 
at several stations. 

A comparison of the astronomical with tlie geodetic values for the four 
stations of Bloodwood, Brisbane, Haystack, and I\Iount Domville gives the 
following difierenccs respectively. (10) 

Latitude (geodetic - astronomical) - ■ 02'^ ; + 1 • 1 ; + 5’ 37'' ; ~ 1 * 3 7". 
Longitude (geodetic - astronomica 1) + G ‘ 57"; - 0 ‘ 05". 

A minor triaiigiilation of the City of Brisbane was carried out in 1890. 

The principal tri angulation was discontinued in 189L 

Victoria. 

The preliminary work of clearing mountain tops for a trigonometrical 
survev of the Slate of Victoria was commenced in 1853 under Captain xVndrew 
Clark, B.E., after his appointment as Surveyor -General of Victoi|i'i, as 
already mentioned ; but the primarv triangulation was not actually commenced 
till seven years after- 

In 1860 a base line was laid down on the Werribee Plains about 4*942 miles 
in length, which was subsequently extended by triangulation to a further 
length of 5' 651 miles, making a total distance betwe(m the terminal points 
10*593 miles. 

Eacli end of the measured base was defined by a solid mass of masonry 
built 5 f(‘et into tlie ground, capped by a. heavy stone with gun-metal plug 
and platinum centre, on which the terminal dot was marked. A heavy 
protection stone was placed over the cap stone, and this was surmounted 
bv a timber pyramid, with pinnacle accura.tely centred over the platinum 
point.” (41) 

Tlie measurement of this b<ise Wcis made bv three iron bars 10 feet long 
and 1 inch square, with the ends turned round foi* about 4 inches in length, 
one end of eacli bar being finished quite fiat end polished, and the other end 
being a segment of a sphere of 5-ft. radius, also polished. Thev were encased 
in wooden trouglis 0 inches square, with liinged tops cut in three sections for 
the coiuumient ex.uuiuatioii of the tliree thermometers resting on each bar, 
the .^teel ends only being freely exposed 21- indies out of the case. 

The lengths of these bars were cojupared witli due care with a 10-ft. 
ordnance standard lent by the !New South Wales Government ” (40) and 
verified later by a similar standard obtained by the Government of Victoria 
from the Ordnance Survey Department of England. 

In the actual measurement tlm bers were supported on pine trestles fitted 
with bra^s sockets on their top foimes to receive a brass tripod. These 
frames carried a brass “camel,’ provided with the requisite fittings for 
bringing the ends of tlio bars accurattdy into juxtaposition. The three bars 
w’ere placed in series with distances of about J inch between the spherical 
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end of one and the flat end of another, and the distance between the two 
was obtained by passing between them a graduated wedge of hard bell-metal 
7 inches long and 2 inches broad, with faces inclined at angle of one-half a 
degree. 

The difference of level between the terminal of the base being only 14: 
feet, and the intervening ground being fairly flat, the bars were adjusted by 
levelling into a horizontal position throughout the measurement. 

A part of the southern portion of this base was re-measured to the extent 
of 2' 11 miles, and the difference between the two results was found to be 0’308 
inches, which was sufficiently small ‘^to justify the assumption that hv the 
original measurement the Werribee base was probablv as accurate as any 
measured up to that time.” (40) 

The lengths of this base are as follow : — 

(^1) Measured base . . . . . . 2G091’82 feet 

Extension by tri angulation to Green Hill 

terminal .. .. .. .. 29839-83 ,, 

Total length . . . . , . 55931 * 65 „ 

The instruments used for angular observations were an 13-in. altazimuth, 
by Troughton and Simms, and a 13-in. theodolite, by Ertel, both being 
provided with micrometer microscopes by which the circles were read to 
I" ; two 12-in. theodolites read by micrometer microscopes to 4" and 10" 
respectively ; a 10 -in. altazimuth and other theodolites of smaller size. 

The triangulation was expanded in a decade tliroughout the extent of the 
Colony south of the .3Gth parallel of south latitude. 

In this survey 209 stations of the first order, 267 of the second order, and 
a larger number of subsidiary points were connected and marked. 

An average number of 170 observations were made at each of the primary 
stations to determine their positions. The triangulated area is about 
70,00o square miles. 

It was intended to measure a very suitable base of verification to the 
westward of Mount Gamhier and Mount Schanck, in South Australia, these 
being the extreme western points connected vitli Victorian triangulation, but 
the work was not carried out. 

A portion of the boundary line between the States of Xew South AVales 
and Victorhi is a. sti’aight line running from a point near the source of tlie 
Murray Kiver to Cape Howe on tlie east coast. The terminals of this line 
were agreed upon in 1870, and in order to determine their geographical 
co-ordinates with all possible accuracy, they were connected with the primary 
triaiigulation which was, for this purpose, extended to ‘‘ The Pilot ” and 
Mount Kosciusko, in Xew South Wales, these being the extreme eastern 
points of the survey. 

The true azimuth of tlie line having been deduced by calculation from the 
co-ordinates of the terminal points, the line was ranged on the ground to the 
computed bearing and marked in 1872. starting from one marked terminal, 
and reaching the coast to within 17 inches of the otlun* marked terminal. 

The line was run by Messrs. A. C- Allen and A. Black, and the result is a 
fitting tribute to their skill, energy, and endurance in the accomplishment 
of an exceedingly difficult undert..,king with such a remarkable success. 
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Colonel Clarke's elements of the hiriire of earth were used in workinir 
out the results of the A ictorian survey. 

New South \VaIes. 

The territorv of this State exteuds fioiu the Murray River to the *29th 
parallel of ^outh latitude, and from the re^teni coa-r we-twaid to the 14lst 
meridian of east longitude. 

About one-fourth of it.'^ whole area has been covered with a trigonoTuetrical 
survev of high precision, which was initiated in ISt’d. carried 0 ]i for a few 
voars. suspended for some time, re.'jumed in hs91, continued -.ince over an 
extent of h3 million acres, and -rill progre^^sing. 

The base line of this survey, dj mile^ in length, n situated at Lake ^huirge. 
and a verification base of about 7 miles war^ hud down and measured at 
Richmond. 

The survev comprises 119 station- of the hr^t order, of the second order, 
and i.oN> of the third ordfu*. all of which have been very .-ub<tantialiy and 
permanentiv marked and connected, amd who^e geodetic co-orduiates are 
accurately known. 

Some dbt) additional stations have been piled and prepared for observation, 
of which 15 are to be ranked as first order, 75 second order, and duQ third 
order stations. 

The stations of the first order constitute the primarv skeleton of the 
survev, being a net of fundamental triangles whoso sides range usually from 
.‘35 to do miles in iengtli. 

Astronomical observations for azimuth, latitude and longitude were m ule 
at niauv of these primary stations. 

The .second order stations are distributed at distances varving from 15 to 
2u miles, this being the average length of the sides of the secondarv triangles- 
These stations were connected by actual observations made upon them with 
smaller instruments than those used at primary stations, but with sufficient 
precision to meet all tlie practical requirements of a triangulation for the 
purpose of accurate mapping. No a-tronomical observations were made 
at these stations. 

The sides of triangles connecting stations of the third order are 
from 7 to lu miles. The positions of these stations were fixed bv inter- 
sections b.ued on observations made from surrounding stations of higher 
order, and their accuracy is sufficient for connecting all chain survevs on a 
uniform system. 

Tile origimil base on Lake George was laid down and its measurement 
commenced in under the siipermtendeuce of 5[r. (d. R. Smalley, but it 

was .daindoued before completion oving to an abnormal rise of the water 
of the lake, which covered parts of the line to a depth of h*et. 

A new site, for the base was selected in 18/0 bv iMr. P. Adams, the 
Surveyor-Geiieml at the time, under whose direction the measurement of its 
length was uiade twice by Mr. A. G. Betts. 

The adopted standard of length was that of “ Standard Bar O.I.d.” 
referred to at p. 175 of Colonel Clarke's work on tlie comparison of staiulards 
published in ISbb.” (dl) 

This bar is of cast iron. lU feet in length, the length being defined by 
microscopical dots marked near its ends. It is encased, and fitted with 
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adequate support to prevent flexure, and provided with thermometers and 
micrometer microscopes for the observation of its marks. It was obtained 
many vears before from the Board of Ordnance in England. 

The actual measurement of the base was made with three 10-ft. bars of 
pine wood, encased and evenly supported, in wooden troughs 6 inches by 
6 inches, and a little less than 10 feet in length, so as to allow a short portion 
of the ends of the bars to project outside. The ends were fitted with small 
brass plugs, upon each of which a terminal microscopic dot was marked, the 
distance between the terminal dots bei^ig the actual length of the bar. These 
lengths were standardized each morning and evening during the progress 
of the work by comparison with the Standard Bar 0.1.4. 

Each trough was supported on two “ camels ” provided with vertical, 
lateral, and longitudinal motion by means of which the three bars could be 
accurately placed in series along the line with the terminal dots of adjacent 
bars arranged in close pairs, always at the same distance, leaving a small 
constant amount of free space between the bars. This adjustment was made 
by means of a double microscope attached to the leading end of each trough. 
The microscope consisted of a single tube with two objectives at one end, 
rigidlv mounted side by side, and two parallel webs, fixed on a diaphragm, 
at the upper end of the tube in the common focal plane of tlie objectives. 
By adequate means of adjustment the pair of dots could be brought in the 
fields of view and adjusted so as to bring each image into accurate bisection 
with each respective wire. The adjustment for parallelism of the optical 
axes and the distance between the webs having been previously ascertained, 
it was assumed that a constant distance between the adjacent bars was 
maintained tbroughout the measurement. 

The diflerence between the length of this base as found from the measure- 
ment and r<‘ -measurement was 0*542 inches in the total length of 5| miles. 

The verification base at Kichmond was measured in 1879-80 by Mr. 
Condor twice. 

The first measureTuent was made with the same three pine bars with which 
the Lake George base, was measured, and in the second three 10-ft. rods of 
of ail inch in diameter were used. These rods were wrapped in blankets, 
and encased in wooden troughs with glass windows for inspection of the 
attached thermometers. The arrangement of terminal dots, the auxiliary 
apparatus for support, adjustment, and observations, and the methods 
emploved in carrying out the ^York were in every respect similar for both 
sets of bars, and throughout the base operations at Lake George in 187U and 
at Bichtuoud in 1879-8U. The length of both sets of bars was again 
standardized by daily comparison morning and evening with the same 
standard as adopted in 1870, namely, the Ordnance Bar 0.1.4 

The results of the two measurements were as follow : 

By pine bars . . . . . . 369^59 ’.j.jOoI feet 

By steel rods . . . . .36989 • .39160 .. 

Diflerenee .. .. 0-05515 = 0 '662 inches 

The combined error of measureniont of the two bases and of the inter- 
veiilim triangulation produced an apparent discrepancy of only If inches in 
the length of the Lake George base. The bases were assumed to be correct^ 
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and an adjustment of the triangles was made in order to eliminate this small 
apparent difierence.” (40) 

The instruments employed in astronomical observations and angular 
measurements were as follow : — 

Two altazimuth instruments by Troughton and Simms, with object glasses 
of 3 -in. aperture, provided with filar micrometer and delicate levels for latitude 
determinations by the Talcott method ; circles read by four micrometer 
microscopes to 1". 

All observations, astronomical and geodetical, were made with these 
instruments at the primary stations. 

Theodolite by Troughton and Simms, object glass 2i-in. aperture and 
26 inches focal length, horizontal circle 10 inches in diameter read by two 
micrometer microscopes to V\ and two parts of a vertical circle 10 inches in 
diameter reading by vernier to 5". 

Observations at second order stations, and all vertical angles for the 
determination of relative heights, were made with this instrument. 

Kecently a 10-in. Repsold theodolite, of the sam.e pattern as that used in 
the trigonometrical survey of South Africa, was procured, and is intended to 
be employed in the future in place of the heavier 18-in. altazimuth. 

The observed directions from a primary station to another station of the 
first and second order depended on twenty pointings made in reversed 
positions of the instrument. 

The number of pointings was reduced to ten for second order stations, 
and to five for stations of the third order. 

The great accuracy of these observations is shown by the following state- 
ment of the closing error of triangles. 

la 171 triangles in which all angles have been observed with the large 
altazimuth the closing error is 0 * 70" • 

In 2:35 triangles, with two angles only observed with the larger, and one 
angle observed whtli tlie smaller instrument the average closing error is 1*15''. 

In 245 triangles, in w'hich only one angle wes observed with tlie 18" alt- 
azimuth, and the other two wfith the 10" theodolite, the closing error is 1*29". 

In 173 triangles, with all tlie angles observed wfith the smaller instrument 
the closing error is 1*30". 

The probable value of the average closing error of the triangles, computed 
according to General Ferre ro’s formula, for the primary triangulation of Xew 
South Wales is 0*54", which is less than the error similarly computed for the 
great trigonometrical surveys of Great Britain, India, and most of the other 
countries, and the closing error for triangles observed witli the smaller 
instruments is, on the same criterion, reduced to 1*00". 

Astronomical observations for latitudes were made at 74 stations wfith the 
18" altazimutli by the Talcott method. 

Azimuth was determined at 66 stations by meridian observations of 
circumpolar stars, made with the same instrument. 

The longitude of 10 primary stations, and of 29 other iniportairt places 
m the State, were determined by the direct exchange of clock signals with the 
Sydney Observatory. 

For the calculation of geodetic latitudes and longitudes, the co-ordinates 
of the Sydney Observatory adopted as the datum were Latitude ."3° 51' 41 ■ 1" • 
longitude 141° 12' 23' 1". ’ 
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The eiements of the figure of the earth adopted in the calculations of the 
survey are tliose of a spheroid with — ^^lajor axis a == 20923134: feet ; polar 
c = 20853429 feet. 

Minor triangulations have been made around such important centres of 
the State as Sydney, Albury, and Newcastle, which were afterwards 
connected with the primary system. 

Since the expansion of the geodetic survey of this State from the Lake 
George base in 1876, the principal observers in charge of the work were 
Messrs. W. J. Condor and J. Brooks. It was the former who set the high 
standard of accuracy which was worthily maintained by the latter. 

Mr. T. F. Furber has been Director of the Survey for many years, and to 
him is due much of the credit of having planned means and methods by 
which this important undertaking has been brought to its present state of 
general efficiency and exemplary precision. 

Mr. Furber, in his valuable paper (40) from which the information required 
for the above account was mainly drawn, mentions the names of P. F. Adams, 
late Surveyor-General, ‘‘ to whom the very existence of the survey is in a 
large measure due/’ and the late H. C. Russell, who, during the whole progress 
of the survev, aided in many ways where his scientific attainments were of 
the greatest service. 

In May, 1912, a Conference was held in Melbourne at which the Director 
of Commonwealth Lauds and Surveys, the Surveyor-General, and the 
Government Astronomer of New Zealand, and the Surveyors-Geueral of the 
Australian States met to discuss, among other things, the question of a 
Geodetic Survey of Australia. 

The following resolutions bearing on this matter were passed by the 
Conference : — 

(41) “ That, in the opinion of this Conference, it is desirable that a 

Geodetic Survey of Australia should be undertaken. 

“ That, in order to give effect to the foregoing resolution, this Con- 
ference respectfully recommends that such survey be undertaken by the 
Commonwealth Government, and submits in support thereof the following 
reasons : — 

(a) That the time has arrived when the Commonwealth should take 
its place in the scientific investigations of the world, not the 
least important of which are the determination of the figure of 
the earth, its density, and other cognate matters. 

(h) That work of this character, involving the highest form of survey, 
should be effected under the supreme authority of Australia, 
as it is essential that it should be carried out with the greatest 
degree of accuracy on a uiilfonn basis and a definite plan the 
individual parts being co-ordinated and eventually forming one 
homogeneous whole. 

“ (c) Tiiat the system which has hitherto prevailed by which the 
individual States carried out this work with instruments of 
varying character has resulted in divergent standards of 
accuracy, rendering the work to a great extent unsatisfactory, 
and. though much of it is of high grade, portions of it are 
impossible of reconciliatiou and co-ordination with a contiuental 
scheme. 
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{d) That the desirableness of this work being undertaken by the 
Commonwealth Government is evidenced by the fact that the 
Geodetic Survey of the United States is carried out under the 
direct control of the Federal Government, and that the South 
African Geodetic Survey is also under one central control. 

“ (e) That such survey is absolutely necessary for the production of 
accurate maps, will be of high value in connexion with cadastral 
and geological surveys, and form a basis for topographical 
work for defence and other purposes. It will, moreover, provide 
a standard of accuracy for surveys of every description through- 
out the Commonwealth. 

(J) That it will aSord an invaluable base to which settlement surveys 
already efieeted can be connected, providing data for re 
establishing boundaries, which, with increasing density of- 
settlement, becomes a matter of gi’eat importance. Further, 
as regards the sparsely occupied areas of Australia, such a survey, 
if carried out in advance of settlement, will be of the greatest 
utility and assistance in effecting the settlement surveys which 
can at any future time be reproduced with a minimum error 
and at a relatively low cost, preventing litigation consequent 
upon other methods.’’ 

It is earnestly to be hoped that the Commonwealth Government will 
sanction the recommendations of this Conference, and that the proposed 
undertaking may be carried out, so as to enable Australia to furnish in due 
course a contribution which should prove itself to be one of the greatest 
value and importance for the advancement of modern geodesy. 

(b) Pendulum Observations. 

Determinations of the gravitational value of g ” liave been made in 
Australia at various times by different observers, since the early vears of the 
nineteenth century, generally, by differential methods based on the swings of 
pendulums of t lie “ iriv.iriable ” type, and, in one case, by the actual measure- 
ment of a second’s pendulum ” of the roverbible or Bessells tvpe. 

The earliest gravimetric observations m.ide in Australia seem to be those 
of the French Expedition under Freycunet, who swung three pendulums at 
Sydney in 1819. and the latest are tliose of Dr. Wright, of Canada, which he 
made at Melbourne in April of this year (19 Lo) on his return from S(^ott’s 
Antarctic Expedition. 

During this period of 93 yeirs, the value of '' f/ " has been determined at 
all the capitals of Austin lasia one or more times indopeiidentiv, forminf^ a 
series of 21 results, 9 of which are ior Sydney, 7 for Melbourne, 1 for Brisbane, 
1 for Perth, 1 for Hobart. 1 for New Zealand, and 1 for Campbell Island. 

The whole of this work has been discussed by the International Geodetic 
Association, and a summary of it, witli brief descriptions of the observations 
made, apparatus employed, and estimated probable error of each result, is 
publislied in the Reports of the \Uh^ loth, and IQth Conferenz der 

ivternaiioiialen Erdniessung, from which tlie appended table is taken. 

The table shows, by tlie satisfactory agreement of the values obtained 
by several ob.servers at different times, th.it the gravitational constant 
g has been well ascertained for the Australian stations. 
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'J’liis value is witlioufc doubt erroneous, and should not be used. 
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The values in the table are from Bericht iiber die relativen ^lessii ngen der 
Schwerkraft mit Pendelapparaten in der Zeit von ISOS bis 1009 E. Borrass 
Verhandlungen 16ten allgemeinen Coaferenz der iritertiationalen Erdraessung. 

In the table ‘‘ g is the observed value reduced to the Potsdam system. 

Writing ^ the latitude, H the height in metres, 6 the density of the local 
earth formation, g' -g the topographical reduction, then 

__ 7 

^ g + 3086 X 10 H the value reduced to sea -level. 

3 d 

g^"' = g^ + — — - — {g~g^) + g ~g the value corrected for the 
4 X 5*52 

protuberant earth. 

= 978*030 [1 + 0*00-3302 sin- cb - 0*iX)0007 sin- 2 c^] the value 
computed from HelmerFs formula. 
g^'^ - y^ = the gravitational a no male. 

I am indebted to the Government Astronomers and Survevors-General 
of the Australian States for supphdng me witli accounts of the work of their 
respective departments ; to Professor Ernest Scott and 3Ir. H, Wright for 
interesting historical notes on the astronomical work of early navigators ; to 
Messrs. J. Tebbutt, C. J. Merheld, W. Gale, and H. Wright for information 
in regard to amateur astronomy ; to Dr. J. M. Baldwin for arranging the 
results of pendulum observations ; to Mr. J. A. Marouey for preparing the 
list of papers in Appendix B, and for giving valuable assistance in looking up 
authorities ; and to some others who have helped me in various ways. To 
all of these I tender my sincere thanks. 

The length of the original article far exceeded the limits of space 
prescribed by the Editor, and owing to my inability to deal with the 
difficulty, Dr. E. F. J. Love undertook the heavy and troublesome task of 
reducing to its present size, for which I am very greatlv obliged to him. 
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Director of Commonwealth Lands and Surveys, tlie Sarvey<jr-General and 
the Government Astronomer of New Zealand, and the Surveyors-General of 
the States of the Commonwealth of Australia. Melbourne, 2Uth to 25th May, 
1912. (Melbourne. 1912.) 
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(4) APPENDIX B. 


SOME A.STROXOMI0AL PAPERS PCBLLSHED HV AL'STRALrAXS. 

Xotatiox. 

Astr. Re^. . . . . for *' Astronomical Roadster." 

J.R.S. X’.SAV. . . foi ‘'Journal of the Royal Soeioty of X’ew South \Vale>/' 

>I.X. R.A.S. .. .. for "Monthly Xotioe^ of the Royal Astioniuniral Soeiety.” 

J.B.A.A. . . • ■ for " Journal ot the British Astronomical A--u( latlou.’’ 

Trans. K.S. S.A. . . for " Tran^:action^ of the Royal Society ot South Au'^tralia.’* 

Ap. J. .. .. for " Astrophysiral Jouinal." 

P. & Pros. R.S. Tas. . . for '' Papers anil Proceedings uf the Royal Society of Tas- 
mania. ’ ' 


Xlw Sol'th Wales. 
ir. J. MarDonn^lK t\n.A.S, (1S71). 
Notes from the Southern HeniLsphero . . Asn Reg, 

B.A.C. J.3d4 

Transit of Mercurjy 1878 . . 

Noteb on the Observatories in the United J.R.S. AJS.W. 
States 

On Star-discs and the Separating Power of 
Tele-copes 

Observations of the Transit of Mercury, M.X. R.A.S. 

10th May, 1801 

Xote on a Dark Tran-it of Jupiter’s IVth J.B.A.A... 
Satellite ' 

The Fifth Star in the Trapezium 
The Recent Sun-spots (October, 1003) 

Addre-s on retiring from the President.'ihi]) of 
the X.S.W. Branch, B.A.A. 

Occultation of Saturn, 27th October, 1900 . . 

On the u-e of Screens for the Redaction of 
Glato and irnpiovcment r>f Definition of 
Tclesco pes 

Jupiter’s third Satellite 

Cornet 1908 c. . . . . . 

Occtdtation of V^enus by the iloon, 19th 
X'ovember. 1009 
Halley’'^ Comet . . 

Galileo Galilei 

Maria- r. Galileo . , . . . . ,, 

G, Jj. Hirst, FJi.A.S (1870.) 
Some Xotes on Jupiter during his opposition. . J.R.S. X.S.Ma 
R emarks accompanvizig Draninofs of Mars M.X. R.A.S. 
(1877) 

Xotes on Jupiter durincf hi- o [(position . . J.R.S. X'.S.W. 

Remark.- on the Colours of Jupiter’s Belts ,, 
and ''ome Changes observed thereon during 
the opposition of 1880 

X’otes on Mr. Cobham’s Paper on “Astro- J. B.AA. 
nomical Drawinir ” 

Presidential Address, XkS.W. Brancdi, B.A.A., J.B.A.A. .. 

Xote on a Centauii 

Some Remarks on “Wiring” A-tronomical 
Instniments 

Measures of some Southern Double Stars 

Xote on p Eridani . . . . . . ,, 

Southern Double Star Measures .. M.X". R.A.S. 


Vol. 9, X). 145 

VMI. 10.^. 18 
Vol. In, p. 207 
Vol. 12, p. 229 

Vol. 12, p. 241 

Vol. 51, p. 500 

Vol. 7, p. 401 

Vol 13, p. 28 
Vul. 14, p. 121 
Vol. ] 5, p. SO 

Vol. 17, p. 130 
Vol. 18, p. 44 


Vol. 19, p. ,350 
Vol, 19, ]>. 352 
\ ol, 2o, p, 1 .j2 

\'oI 20, p. 200 
Vol 20, pp. 258, 
485 

Vol 21, p. .32 


Vol. 10, p. 8.3 
\7)I, 38, p. .58 

Vol. 12, p. 23S 
^ ol. 14, p. 77 


Vo!. 15, p. 104 

Vol. 10, p. O.j 

Vh>h 17, pp. 34, 35 
Vol 18, p. 40 

Vol, 18, p. 174 
Vol. 19, p. 141 
Vol. 70, pp. 474, 
044 
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Appendix B. — Some Astronomical Papers — continued . 

Xew South Wales — continued. 

F, McDoiidlL (189.3.) 

An Appliance for the Direct Comparison of -J.B.A.A. 

Star Colours 

Xote on appaient Umbral Protu^ion of Sun- 
spots 

Xote on Meteors, 10th and 12th August, 189o 
Xote on Solar Phenomenon 
Meteors, 189G 

Daylight Occult ation of Antare^, 13th Sep- 
tember, 1890 

The Zodiacal Light, 189() . . . . . 

Peculiar Atmo>pheiic Phenomenon 
The Umbral Protusion of Sun-spots 

Dr. A, M. Megginson, (189.5.) 

On a Class in Elementaiy Astronomy . . .I.B.A.A. . . \^)l. .5. p. 405 

Comet, 1901. I. . . . . . . . . . Vol. 11, p. 353 

Rev. Tkos. Ro.seby, 47. A., LL.D., U.i?.A.N. (1896.) 

Elliptical Orbit Elements of Comet 1894 h MX. R.A.S. Vol. 56, p. 329 

(Gale) 

Structure of the Stellar Universe ; an Address .I.B.A.A. . . . . Vol. 9, p. 202 

Star- Depths ; a Lecture . . . . . . ,, . . . . Vol. 10, p. 390 

The Mystery of a Crucis . , . ,. . . . Vol. 20, p. 34 

Galileo Galilei . . . . . . . . . . Xo\. 20, p. 488 

The Jovian Occultation (13th August, 1911), . . . . . Vol. 22, p. 31 

Astronomy in Australia . . . . . . ,. . . Vol. 22, p. 321 

Comet Problems . . . . . . \'oI. 23, p. 31 

The Romance of Modern Astronomy , . . . . . Vol. 23, j>. 335 

The Xebular Origin of Comets . . . . ,, . . Vol. 23, n. 391 

T. ir. Craven, Jiinr. (L898.) 

On Dark Meteors . . . . . . J.B.A.A. . . . . Vol. 9, pp. 56, 75 

F. J. BayJdon. (1899.) 

The Zodiacal Light and Gegenschein . . -J.B.A.A. . . . . Vol. 10, p. 200 

A. B. Cobhnm. (1902.) 

Some Southern Stars possibly Variable .. .I.B.A.A 
A new Feature on Jupiter 
Visibility of the Satellites of Saturn 
Astronomical Drawing 
Dark Transit of Titan 

ir. 31 or ton Sykes. (1905.) 

The Zodiacal Light and the Gegenschein .. .J.B.A.A.. . . Vol. 15, p. .376 

Dr. R. D. Cirin. (1905.) 

Naked-eye Observations of Sun-spots . , J.B.A.A. . . . . Vol. 16, pp. 62, 159 

Jupiter . . . . . . . . ,, . . . . Vol. 16, p. 139 

Sun-spots . . . . . . . . ,, . . . . Vol, pp. 312, 

367 

Occultation of Saturn, 27th October, 1006, ,, .. Vol. 17, p. 135 

observed at S3ulney 

Saturn . . . . . . . . . . ■ . . Vf»I. 18, p, 175 

Xote on one of the Perplexities which Confront .... . Vol, 19, p. 34 

the .Amateur Observer 

Comet 1908 c .. .. .. .. ,, .. Vol. 19, p. 3.51 

Oceultation of Venus, as observed atSj'dnev, . . . . Vol. 20, p. L50 

X.S.W., 17th November, 1909 

Notes on Saturn, 1909 . . . . . . ,, . . . Vol. 20, p. 153 


. Vol. 12, p. .365 

, . Vol. 13, p. 26 

. . Vol. 13, p. 19.5 

Vol. 15, p. 102 
Vol. 18, p. 131 


Vol. .5, p. 517 

Vol. 6, p. 29 

Vol. 6, p. 29 
Vol. 6, p. 390 
Vol. 6, p. 451 
495, 496 
Vol. 7, p. 15 

Vol. 7, p. 14J 
Vol. 7, p. 145 
Vol. 7, p. 458 
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New 8outh Wales — <:oatinaed. 


E, W. Esduih, (lyuti.) 

OccuItAtion of Saturn, 27th October, 100b . , J.B.A.A,, . 

Crepesoular Ray^ 

K. H. Bfjittie, F.E.A.S. (liMMi.) 
Occultation of Saturn, 27th October, 1906 .. J.B.A. A. . 

Oocultatiou of o Tauri (January, 19US} 

The Mutual Oecultation of JupiterS Satellite^ 

Ooeultation of Venus by the Moon, 19th 
Xorcinbcr, 1000 

Davlighc Occultation of t Sagittarh 
Halley’s Comet . . 

Total Eclipse of the Sun, 2Sth April, 1911 . . 

The Jovian Occultation, 13th August. 1911 
The Atino-'pbere in ()b>ervation Woik 
Saturn’- Kuiis .. 

Vi-ibility of Mercury'- 

Some Mea-ures of Southern Doubles 

Some Thoughts on Stellar Impact .. 

Lacaille 7104 — A rapid Binary 

The PaiaboUc Comets — of our Sy-tem. or from 


Beyond ? 


The Strii'-ttii-e of Comets . . 

T. Earthen. 

(1906.) 

J.B.A.A 

Observd"i<m-) of Mars with a 

C. //. 

12-in. Retlertoi 

L (1907.) 

3. B.A.A. 

Daik Transit of Titan 

P. Chanhuf. 

(1907.) 

J.B.A.A. 

Daniel’s Comet 1907 d 

J. L. Ada, ns. 

(190^.) 

J.B.A.A. 


11. Brotrn. 

(1900., 


The Aurora Au-trali- of 26tb September. 1909 J. B.A.A. 
Oceultation of Vemi-- by the Moon, 19th ,, 
Novembt/r, UM>’a 


VlCTOKI \. 

ir. //. Won^t^r. j 

All ni::jht with a Lunar Eclipse . . . . J. B.A.A. 

Conjunction of Jupiter and Venn^; .. ,, 

Upa\ j. II. Tz/lIiUJ, (1,S9iL; 
The Conjunction of Jupiter and \’rnus . . J. B.A.A. 
Some Xotes on Mr. G. K. Gilbert's Pamphlet — ,, 

“ Oriuiri of Gre<it Walled Plain-.'’ 


\'ul. 17, p. 13h 
Vul. 21, p. 391 


\0>i. 17, p. 1.33 
Vul. Is, J). L*'*| 
\ f»l. !!♦, p. 3o 
Vol. 20. p. 1.31 


Voi. 21. p. 113 
\0)l. 2 1 , r>. 2b9 


Vnl 21, p. :>P2 
\'ol. 22, p. 30 
Vol. 22. p. 3.3 
\'<a. 22, P-. 4' 
\;u!. 22, p. 49 
\ ol. 22, p. 149 

W.L 22, J,. ,378 
Vfjl. 23, p, .34 
Vol. 23, p. 31.3 


\ ol. 16, J). 306 
Vol. 18, p. 34 
Vol. 18, p. 172 

\ ol, 1 8, p. 2!l0 

\7>1. 2 : 1 , p. !>7 
\ ol. 20, p. 1.32 


Vol. 2. p. 44 
Vol. 2, p. 281 


2, p. .36.0 

^ "1. 6, p. 71 


(1900.) 

Apparent Enlargement of Heavenly Bodies J. B.A.A. 

E. F, J. Lore, M.A., /LX-.. F.fi d.s'. (l!»oo.) 

Rowland's Photographs of the Xonnal Solar J.B.A. 

Spectrum 

Series in the Xebiilar Spectrum and 111 the M.N. B.A.S. 

BriirhtJmo Spectrum of Xova Pet-ei 
Temporary Stars .. .. .. Prtx' Rov. Sue. \bc. 

Canals of Mars ; an Address . . . . J H.A..-V. 

Prrtf- Tt.J. J. HnrnarfI M.A. (1906.) 
Xote on the Aluol System . , . , Ap. J, 

J. Hrehp. (1013.) 

'h B.A.A. .. 


^ 19. p. 221 

10, p. 3.32 

Vol. 62, ]). 324 

Vol. 12, p. 236 
Vol. 14, p. 162 

V^ol. 23, p. 406 


Gale’s Comet 1912 a 


Vol. 23, p. 294 
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Appendix B. — Some Astronomical Papers — continued. 

South Austraija. 

D. B. Adamsoti. (1887.) 

On Measuring the Power of Telescopic Kye- Trans. R.S. S.A. .. \'ol. 11, p. 112 

pieces 

Remarks on Photographing the Solar Eclij)se ,, „ . . Vol. 14, p. 61 

of 12th December, 1890 

A. IF. Bobble. (1892.) 

(Title only.) Construction of the Refieeting Trails. R.>S. S.A. . . Vol, 17, p. .375 
Telescope 

The Old Observatory at Benares . . . . J.B.A.A. . . . . Vol. 13, p. 357 

Photographs of the Eclipse of the Sun, March, ,, . . . . Vul. 15, p. 339 

1905 

Capt. Lee. (1892.; 

(Title only.) Irradiation as it ASects Astro- Tran??. R.S. S.V. .. Vol. 17, p. 375 

nomical Observations 

(Title only.) Planetary Motions .. ,, ,, .. Vol. 21, p. 135 

(Title only.) Is it Probable there can be a ,, . . Vol. 22, p. 265 

Second "Moon to the Earth ? 

C. C. Farr, O.Sc. (1893.) 

(Title only.) Ether: The Reasons for Be- Trans. R.S. S.A. Vol. IS, p. 263 

lieving in its Existence and its Properties 

(Title only.) The Effect of the Tides on the ,, .. Vol. 20, p. 283 

Rotation of the Earth 

(Title only.) Hypothesis to Account for ,, ,. .. Vol. 20, p. 283 

Gra\Ttation 

IF. HoUen. (1893.) 

(Title only.) The Habitability of the Planets Trans. R.S S.A. .. Vol. 18, p. 263 

TF. BusseJL (1893.) 

(Title only.) Meteors. , . . . . . Trans. R.S. S.A. . . Vol, 18, p. 263 

J. W. H. [JuUett. (1895). 

(Title only.) Determination of the Orbits Trans, R.S. S.A. .. Vol. 10, p. 292 

of Comets and their Elements 

Miss A. M. M. Todd. (1895.) 

(Title only.) Computations of Time . . Trans. R.S. S.A. . . Vol. 20, p. 283 

(Title only.) The Temples of Egypt from an ,, ,, .. Vol. 21, p. 135 

Astronomical Point of View 

E. IF. Chapman, M.A., B.C.E.. F.E.A.S. (1896.) 

(Title only.) Nebular Hypothesis and the Trans. R.S. S.A. .. \'ol. 21, p. 135 

Action of the Tides 

Lady Broirn. (1897.) 

(Title only.) The New Astronomy . . Trail'.. R.S. S.A. . . Vol. 22, p. 265 

S. B. H. Manning. (1997.) 

Jupiter without hia Moons — Mars . . . . J.B.A.A. . . . , Vol. IS, p. 131 

The Cluster about Kappa Ciiicis . . . ,, . . . . \V>1. 19, ])p. 29,179 

Notes on Comet 1908 c . , . . . . .. . .Vol. 20, p. 39 

Queensland. 

J. P. Thompson. 

The Transit of Mercury, 11th November, 1894 M.N. R.A.S. . . Vol. 55, p. 316 

— Egress 

Tasmania, 

F. Abbott, F.E.A.S. (1861.) 

Tne Variability of tj Argus and its Surround- M.N. R.A.S. .. \'ol. 21, p. 230 

ing Nebula 

. Vol. 24. p. 2 

. Vol. 25, p. 102 

,, ,, .. .. Vol. 28. p. 200 

Vol. 31, pp. 226, 
230. 231 

, ,, „ .. Vol. 32, p. 61 

P. & Pres, R.S. Tas. 1863, June 

1865, p, 21 
1868, p. 14 



390 


Federal Handbook 


Appendix B. — Some Astronomical Papers — coutumM . 
Tasmama — -i'ontiu a f:d. 


F. Abbott f (IHGl.) — continued. 


The V'ariability of Aigus and its Surround* 
ing Xebula 


Observations of Comet II., ISdl, at Hobait 
Town 

On the Transit of Meicurv, Xovembcr. 1801 
observed at Hobart Town 
Observations of Comet IL, 1SH2 
On the Cluster Kappa Cluj is (343d H) Lao 
1110 (Xeb.) 

Means which has'e been adopted for A«-'er- 
taining the Velocity of Liuht and the Sun’s 
Distance, T^ith especial reference to the 
forthcoming Transit of Venus over the Sun’'- 
Disc in 1874 and 1SS2 

Observations of the Oecultations of Jupiter and 
his Satellites by the Moon, 24th A]uiL 1864 
Xotes on the Aurora Australis, 8th June, 1864 
Observations of Comet I., 186d 

Time Signals 

Xote*^ on Atmospheric Meteors 
The Simultaneous. Di-appearance of Jupiter’s 
P’our .Moons, with some Xotes upon the Laws 
that Govern their Motions 
Spectrum AnaKsis and its Application to 
Science 

Observations on the Transit of dlercury, 
Xovember, 1868 

The Sun and its Office in the LTiiveise 
The Transit of Venus 

A<lditionaI Co'uected Elements for theTran-it 
of Venus 9th December, 1874 

A. B, 

Observations of Comets Pons-Brooks and Pto-s 
Spectioseopic Observations of Comet Pon-, 
January"— February. 1 884 
Speetro-copie Observations of tlie Twiiiuht 
Glow-, Februai v-Marr h, 1S84 
Lunar Eclijise of 30th and 31st March, 1883. . 
The Occiiltation of Jupiter 
Is Jupiter SelfJiiminou- ? 

The Comets ot Febniarv, 1880, and January-, 
1887 

On the Star “ Alpha Centauri ” 

Observations of Cornel ft 1888 (Sawerthal) 
made at Launceston, Tasmania 
A new Dark-ficid dlicrometcr for Double Star 
Measuiement (Diagrams) 

Observations of Comet of July- and AuLuist. 

1880, taken at Launceston 
Recent Measures of a Centauri ” 

The Pi‘s..,ibilities of the Telescope . . 

Total Tvdipse of the Moon, 24th Ma v, 1891 . . 
The Transit of Mercurv, dlav, 18!U 
Remarks on Sir Robert Ball’s Paper (read at 
the Hobart Meeting of the Australa'^ian 
Science Association) entitled *' The Astro- 
nomical Explanation of a Glacial Period.” 


P. & Prc>. R.S. Tas. 

1n7o, p. 21 

Asti?Reg. 

m.xVr.a.s. 

ls71, j»p. 17, 68 
LS72, p. 27 

V.L 7, p. 14 

Vnl IL p. 221 
\'(L 21, p. 260 


\*<>1. 22. p. 23d 

P. Pres. R.S. Ta-. 

\ f '1 23, p. 31 

Vul. 23. p. 32 


I S64. p. 3 

1864, p. 20 


1 sf)4, p. .33 

dl.X. R.A.S. 

P. A Pres. R.S. Tas. 

1864, p. 54 

Vol. 2d, p. 197 
186.3, p. 21 

1865, p. 109 

1866, p. lOo 

1867, p. 24 

9, 

1868, p. 41 

M.X. R.A.S. 

\'oI. 29, p. 10.3 

P. & Pi( A R.S. Tas. 

i860, j,. 9 

1870, p. 52 

1873, p. !] 

1874, p. 37 

(1884.) 

M.X. R.A.S. 

P. & Frr-. R.S. Ta-. 

Vol. 4.3, p. 116 
1884, p. 200 

9 9 ? j 

1884, p. 202 


188.3, p. 309 

L886, p. 31 

1886, p. .33 

1887, p. 38 

M.X. R.A sV 

l8s7, p. 70 

Vol. 48, pp. 348, 

R. A Pn s R.S. Tas. 

3 i 6 

1 880, p. 98 


1-889, p. 10.3 


1889, p. 106 

1801, p. IH 

1801, p. 44 

1891, p. 46 

1802, p. 21 
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CHAPTER IX. 

THE PASTORAL AND AGRICULTURAL DEVELOPMENT OF 

AUSTRALIA. 


By G. A. Sinclair f Agricultural Editor of the ^'Australasian,''^ Melbourne. 


1. SHEEP-FABMIXa. 

(а) Merinos. 

(б) British Breeds. 

2. Cattle. 

3- Dairyino. 

4. Agriculture. 

(а) Grain Crops. 

(б) Lucerne Hay. 
(c) Tobacco. 

({Z) Ensilage. 


SYNOPSIS. 

Agriculture — contin ued. 

[e] Root Crops. 
if) Sugar. 

5. Viticulture. 

6. Fruit-growing. 

7. Irr[gation and Artesian Water. 

8. Labour Conditions. 

9. Agricultural Education. 

10. Land Tenure. 

11. Forestry. 


lu the above title the word pastoral naturally comes before agricultural, 
inasmuch as the first serious efforts towards developing Australia's natural 
resources were in the direction of grazing, and. moreover, the island continent 
is world-famous for its wool, while in butter and frozen meat, important 
industries have been established and a rapidly increasing export trade has 
been built up with the older continents. 


1. Sheep-Farming. 

(a) Merinos. 

The '' romance ot the woo] trade,'’ as far as the establishment of the 
merino in Australia goes, has often been told, and requires little recapitulation 
here. It is curious to notice, however, that the first merinos which were 
landed in Sydney came from South Africa ; while, for some seasons past, 
buvers have (‘ome from that country to Australia to purchase stock of the 
best strains, wliich are almost as well-kiiOMui in South Africa to-day as they 
are in Australia. It was, no doubt, a fortunate circumstance that the sale of 
these sheep was coincident with the sailing of a vessel for Australia, but it 
must be remembered that for some time previous, the early settlers of New 
South Wales had had the improvement of their flocks in mind, and to the 
care and skill exercised by them and their successors, aided by excellent 
pastures, the pre-eminent position at the present time of the Australian 
merino and its wool is undoubtedly due. 

There is a great difference between the merino of to-day and the animal 
which landed here in 1797. At Camden Park, in New South Wales, the 
descendants of the original flock have been kept pure and free from admix- 
ture, but they are in every way inferior to the best modern flocks. 

In lireeding merinos up to their present state of excellence, a skill and 
science have been shown which are unrivalled in the history of stock breeding. 
The expert elasser is a scientist to wliom the theory of Mendel is as familiar 
as tlie drafting yard where his skill is displayed. To see liiin at work, select- 
ing the sire to build up or maiiitaiii the qualities of the flock, whether in 
constitution or in wool, is a revelation, not only in sound judgment, hut 
in ([uick decision. To show the skill of breeders, may be instanced the 
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craze of a few years back for wrinkly '' slieep, when Tasmanian flocks 
in compliance with the demand, developed tlie deep folds. It has been said 
that “ Vermont ’’ blood was used to secure the result, but though in a few 
isolated instances this may have occurred through get-rich-quick desires, 
it is certain that, in the best flocks, no such importation was used. AViien the 
tide set the other way, the wrinkles were ironed out as quickly as they had 
been introduced, and at the last Campbell Town Show (Tasmania) — one of 
the foremost in “ merino ” importance in Australia — the characteristics 
were plain body, splendidly clothed, with wool of long staple and good 
quality. 

In a season like the present (1913) it is impossible to write in any way but 
enthusiastically concerning merinos. Possibly never in tlie annals of the 
breed have the sheep in the various States looked ])etter than at present, 
and the prospects for good wool prices are excellent. This is emphasised 
by the sale of two rams at prices only once before exceeded, namely, in 1883, 
when two brothers, bidding against each other without knowing it, sent 
up the price of a ram from 300 gmneas to 3,150 guinea-. This vear two 
rams have fetched 1.700 and l.doO guineas respectivelv. wliile prices of 
500 guineas and over are not uncommon. 

Of those who, by their forethought, energv, and perseverance, laid the 
foiindatious of this great industry the list is long and honorable. Each 
State had its pioneers who in those early years braved the dangers of 
marauding natives, disease, and drought, some to win success, and to found 
those flocks tlie names of whicli are to-day household words in the sheep- 
breeding industry, others, less fortunate, to fall by the wav, broken bv ])ad 
seasons and })ests. 

To show tlie iinportanee of the industry built up by these men and their 
successors it is only necessary to mention that the total export of wool for 
1807 was 215 lbs., wlule for 1911-12 it was 1.9G7.818 bales ; and for 1912-13, 
1,69G,116 bales. 

The wool sales, too, have undergone a considerable ehange of venue 
of late years. Formerly all the clips were sold in London, and the prices 
realized were quoted in detail in The Australasian, tlie columns of wliich 
were eageily scanned each week for the results of the home and ucjglLbouriug 
consignments. To-day the ]>uyers Lorn England. France, Gejiuanv, United 
States, and in fact all manufacturing countries, attend the sales in Svdnev, 
Melbouime, ant I Geelong, and bid against one another for the (flioicest clips, 
wliose luands they know as well as do the station-owneis. Where local 
agents act for PAiropean firms, they find it nece-sary to visit their principals 
every few years to keep in touch with the inanufactm-iag changes. The 
unsatisfactory methods and the discomforts of tlie old London sales have 
disappeared. Now, in a well-lighted room, hundreds of buyers for firms 
of world-wide fame compete by fractional bids for the wool in tliousands of 
hales, samples of which have been opened and subjectcal to iiunute inspec- 
tion previously. 

The iKjiirtur of gaining tijp price for wool in any season is highly prized 
among In-eeders. and does not always fall to well-known flocks. Thii-s, last 
season, for \ ictorian-sold clips, a comparatively .small farmer of the Witnmera 
country in the nortli-west gained the coveted position, obtaining 19^d. per lb. 
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for merino fleece, a figure which will give some idea of prices realized 
at the present day. This is not peculiar to Victoria, for, in New South 
Wales, a farmer with an area of under 500 acres secured the top price of 
17-id. per lb. 

This shows that small farmers may engage in the calling with profit ; 
and when, in course of time, the large holdings of Victoria and the Kiverina 
are subdivided, the merino of high quality need not necessarily disappear, 
provided that the small breeders have procured their sheep, in the first 
instance, from the fixed strains of well-known flocks. To show how the 
larger breeders fare, it may be mentioned that out of a clip of 306 bales 
including locks, etc., lid bales realized 16dd. per lb. or over. Per super, 
lambs' wool another clip obtained 23 Jd. per lb. Again, for his 1910 clip, 
a South Australian breeder showed the following figures : — 18,125 grown 
sheep cut an average of 13 lbs. 7f ozs. of wool each ; 6,701 lambs cut an 
average of 4 lbs. 3J ozs. each : 24.826 sheep and lambs cut 781 bales of wool, 
whicP averaged £12 23. 5d, per bale ; average price per lb. for all .sheep and 
lani])s' wool, 8|d. ; average money yield per head for grown sheep, 9^. 6d. 
gross. 

The Commonwealth Statistician shows that for the year ending 30th 
June, 1912, the percentage of wool exported from the various States 
was — New South Wales, 44-4 per cent.; Victoria, 27-8 per cent.; Queens- 
land, 14*3 per cent.; South Australia, 8*8 per cent.; Western Australia, 
3-8 percent.; Tasmania, 0*9 per cent. It is possible that the advance 
of agriculture and of the frozen meat trade may cause a decline in wool 
production in future ; but, on the other hand, it is more than likely that 
the centre and north of the Commonwealth will afford a haven for the large 
flocks, while the southern States will breed the pure sheep nece.ssarv to 
maitiUiii the quality of the wool. 

(b) British Breeds. 

While merinos hold the pride of place, it must not be supposed that 
our early efforts were confined to that breed. Jleriuos were found to be 
unsuited to the coastal districts, and Lincolns and Leicesters were early 
introductions, to be followed later by Shropshires, Southdowns. Hanipshires, 
Border Leicesters, Komney Marsh, and others. But, while merino men 
soon dropped importations of Bambouillet, Negretti, and other strains, 
finding they could breed better, the mother country has been drawn on for 
British " breeds until within recent years. Even now occasional importa- 
tions are made of Eomney Marsh sheep, the most recently fashionable ; but, 
sooner or later, after starting with the best British blood as a foundation in 
each breed, it is found that the conditions in Australia are so congenial 
that further importations are unnecessary. 

Before leaving the subject of wool, it may be pointed out that the improve- 
ments in manufacturing, by which so much more use can be made of the 
coarser kinds, have given a greater impetus to crossing the merino with 
Lincoln, Leicester, and other breeds. The crossbreds, too, fit in with farming 
operations better, as they can be used with greater advantage for keeping the 
fallow clean ; and, last of all, but not least, the meat export trade has made 
the rearing of fat Iambs so profitable that the high quality merino flocks 
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of the Eiverina and the western district of Victoria are being >low]y pushed 
out north and west, until there is some reason to fear that these districts, 
probablv unequalled for the quality of their wool will be lost to the industry. 

The term crossbred is applied on the mainland at any rate to the progeny 
produced by crossing merino ewes witli Lincoln rains ; and it is interesting to 
compare the prices realized for wool of this character in an ordinary year. 
These are some of the prices for the season of 1911 : — Oomebiick fleece. 
Green Hills, 15d. per lb. ; comeback lambs, iMooline, lod. ; crossbred lleece, 
Xorth Station, 14d. ; Kanonynie, 14d. ; Green Hills. 14L1. In the previous 
season Green Hills for 340 bales comeback wool averaged nearly Llfd.. 
37 bales reaching 15 d. 

Vliile considerable skill has been shown in breeding for the frozen meat 
trade, much still remains to be done, and it would no doubt benetit the 
industry if lambs were sold according to quality of carcass and not solely 
by weight. At the present time, breeding for fat lambs is not conducted 
on very definite lines. The difficulty is that the Australian cannot help 
regarding the sheep as primarily a wool producer. To him. the very raison 
d't frt of the sheep is its wool, and he thinks it advisable, in case of the lambs 
not selling as fats, to have them well-woolled as a compensation. Even 
after introducing Shropshires, breeders immediately set to work to improve 
the wool, and succeeded to a remarkable extent, but not, it is feared, without 
detriment to the frame. 

The consensus of opinion now is that for those districts where early lambs 
are most easily raised big-framed crossbred or comeback ewes should be 
used and put with rams of Shropshire, Southdown, or similar breeds. 
Opinions difi’er as to whether the Lincoln cross or Leicester or Border Leicester, 
or even Romney iMarsh cross, is best to use. Some pin their faith to 
these breeds crossed with the merino, without using any Down >hee2) ; but 
for early Iambs, according to the figures of several years, the crossbred-Shrop- 
shire lamb invariably tops the market. In ^upport of thi^ ^tatpmeut may be 
quoted the prices for three years of a northern district crop of lambs. 
These were 11s. 9d., 12s. 3d., and 13s. Cd. per head at the nearest railway 
station, and were bought for freezing. They were not picked sheep, but 
represented the whole season's drop from a little under 1,000 ewes. 
Another breeder, in a later district, obtained 19s. per head for four months’ 
old lambs. In both instances crossbred ewes were put to Shropshire rams. 
As the ewes in the first case mentioned cost very little more than the price 
realized by the lambs, it can be seen what profit there is in the industry, 
particularly when fodder crops are grown as a safeguard against dry 
autumns. The market is a good one and ever expanding. The opening of 
the Xorth American and European ports promises a further demand for this 
product, and, by studying the quality of the meat required, there is every 
prospect of Australia capturing the bulk of the trade. 

One of the most recent moves in coimexion with this industry is the estab- 
lishment of inland freezing works in the centre of that important Iamb- 
raiding distii(t, the Wimmera. The object is to slaughter on tlie spot, thus 
reiluciug freight, and at the same time avoiding the wasting of flesh which 
occurs during the rail journey to the seaboard (estimated at about 5 lbs. per 
head for lambs). So far this enterprise, which is co-operative, has been very 
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successful ; but it remains yet to be seen whether labour troubles, which 
have wrecked several Xew South Wales inland works, will hamper this. A 
similar movement is on foot in the Goulburn Valley ; and, no doubt, others 
will follow if these prove successful. 

A great incentive will be given to the fat-lamb export trade by the opening 
up of additional routes to the seaboard in the eastern States. Portland, 
for instance, in south-west Victoria, when connected by rail through the 
Wimmera to Xew South Wales, will be the port of shipment for products 
from a. vast territory. Again, the linking up, now being carried out, of 
the Riverina railways with those of the Goulburn Valley, will tap 
additional large areas. In Xew South Wales and Queensland, new territories 
are being brought rapidly into communication with the ports ; and the 
trade may safelv be said to be as yet in its infancy. The growth of this tiade 
up to the present may be learned from the following export statistics ; — 
Season 1904-5, mutton, 550,112 carcasses ; lamb, 702. SOS ; season 1911-12, 
mutton, 2,076,208 carcasses; lamb, 1,477,131. This latter season was not 
marked bv a particularly large exportation and was exceeded in th.-T 
respect Oy the seasons for 1909-10, and 1910-11, 2,296,980 carcasses of 
mutton and 1,685,985 carcasses of lamb having been exported to various 
countries in the latter yccar. 

The adaptability of the crossbred to Australian conditions has led to 
the founding of strains, which may now be said to be fixed in type, and 
combine good quality fleeces with good mutton frames. Of these Australian 
breeds are the Carrsdales and Ideals, which cut a valuable fleece, and are 
admirable for procuring freezer lambs when crossed with the Down breeds. 
Of late years a Xew Zealand breed, the Corriedale, has gained a footing 
on the mainland, and promises to become popular. 

2. Cattle. 

Tlie rearing of beef cattle in Australia has not kept pace with the sheep 
industry, and may be said to be now confined, on extensive lines at any rate, 
to Queensland, Central Australia, Western Australia, and the Xorthern Ter- 
ritory. The breeding of Shorthorns and Herefords, for which the western 
district of Victoria Avas once famed, has now been, to a large extent, aban- 
doned for dairying. There are, however, in the southern States a number 
of pure herds of thes‘^ breeds, and of a high-class character. Ihe bulls and 
cows imported in the eaily daA^s as a nucleus, were of the best Bates and 
Booth blood obtainable ; and the sums paid for them astonished English 
breeders of the day. Thus, £2,500 was paid for Oxford Cherry Duke (32016), 
Avhile his cahms of between eight and twelve months averaged £458 17s. A 
t>ig prit e paid in Aiutralia was £1,732 lOs. for Earl of Geneva, in February. 
1875, while in 1878 2.450 guineas Avas giAum for 21th Duke of Dernmut. 
As much as £27.0<H) has been paid for a herd of 37 liead. but the prices paid 
at the present time aie miudi more modest. Thus at the last Sydney Royal 
Show sale the highest figures obtained Avere under 30n guinea^. 

At the same time a considerable trade is springing up in frozen beef, 
AA'hich, in consideration of the fact that the Avoiid's consumption has increased 
in far greater measure than the supply, will proba])ly become greater, and lead 
to better utilization of the Xorthern Territory lands. In the season 1904-5^ 
C. 121 54. 2C 
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10L662 quarters of beef left Australia for other lands, principally for South 
Africa, while in 1911-12. the quantity exported was 618.313 quarters. Compar- 
ing^ it with that obtained by other exporting countries, the price realized is 
usually a little below that of Xew Zealand beef, which is fattened onartilicial 
grasses and has but a short way to navel to the port, and a little above that 
of Argentine beef. Queensland provides the greater part of this trade. 
The southern States will probably, in the future, raise pure stock to keep up 
the character of the noithcrn herds. 

3. Dairying. 

Mention has been made of the detrimental influence daiiying has had on 
the raising of fat cattle in the southern States ; but neverrhele'^^ the industry 
has brought great wealth and piosperity to the Commonwealth. In 1911, the 
total production of butter in the Commonwealth was 211.577.740 lbs. ; of 
(.j^eese, 15,886.712 lbs. ; of milk, 5.947.269.640 lbs. : of condensed milk, 
22,983.707 lbs. ; and of bacon and ham 53.264,652 lbs The value of 
exported butter alone was £4,637,362. As an idea of tlie lelative values 
of the exported products it is interesting to note that, in the same yeai, 
wool totalled £26.071,193 : frijzen mutton and lamb. £1,633.622 ; frozen 
beef, £1.102.132. 

Victoria led the way in developing the dairying industry ; and of the early 
buttennakers and teachers, the name of David AVilson stands pre-eminent. 
In the eighties and early nineties, the separator was winning its way into 
prominence, co-operative butter factories were springing up all over the land, 
and the quality of the product was improving in a wonderful degree. AA'^hen 
the financial depression occurred after the collapse of the land-boom, butter- 
making was on a firm foundation and the (|uick recovery from that de- 
pre^.>ion was, in a great measure, due to this industry. 

AVhen it was seen what great profit there was in dairying, the laige land- 
owners in the western district of A^^ictoria cut up their properties into small 
holdings, and let these to small farmers for daiiying on shares. The main 
features of this system are that the landlord provides land, buildings, 
stock, machinery, etc. ; the tenant fiirni.^hes labour, and the landlord takes 
two-thirds of the butter-fat returns tlie receipts from pigs being eiprally 
divided between the parties. 8o successful were nnrst of these small fanners 
that they now own their own farms, having paid from £ fn to £80 or even 
£100 per acre, Tlie soil is wonderfully rich, and the climate .suitable, rve 
grass and elover growing luxuriantly, wliile lucerne and maize provide ample 
fodder for the autumn and winter without any irrigation. Good roads, too, 
are easily made and kept up. 

Gippsland is another dairying province with all the favorable natural 
conditions, ]>ut bad roads greatly hamper liei* progress. Steps are however 
now being taken to improve them. 

For a time the dairying industry made great heu<lway in the northern 
di>trir'ts where land was cheaper, and means of comnuinicatioii good ; but, 
after the great drought of 1902, and with the improved prices for grain, 
woo), and sheep, many reverted to the old farming methods. At the 
present time, dairying is flourishing in Northern Victoria only on irrigated 
lands, or where the rainfall is ample, as in the King River Valley. 
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In New South. Wales tlie daiiyiiig districts are the South Coast and the 
northern rivers ; and great progress has been made, the output of that 
State being at present not far behind that of Victoria. 

In Queensland the industry is increasing rapidly, the rich Darling Downs 
being now a huge dairying province, Queensland's output is about one- 
third that of Victoria. 0}ie cannot fail to realize how much the rural pro- 
ducer owes to scientists whose researches in refrigeration have enabled perish- 
able products to be manufactured in hot climates and conveyed on long 
voyages to the marts of the world. 

At the present time the export trade in butter is at a critical stage. The 
cheapness and excellence of home separators, and the saving of haulage by 
their use. led to their almost universal adoption about ten years ago. A 
number of factories stood out against their use, recognising the effect which 
the irregular ripening of the cream would have on the quality of the butter, 
but, one bv one, they were forced to fall in line. The consequence has been 
the disappearance of most of that superfine article for which the best 
factories were famous. There is no doubt about the deterioration. It is 
proved by comparing the prices at present obtained for Australian butter 
and that of our two great competitors, Denmark and New Zealand, with the 
price.^ realized a few years ago. 

There is no need for this deterioration. The only things necessary are 
cleanly conditions and the delivery of cream to the factory at frequent 
intervals. The high prices received in Europe, in the season 1911-12, for 
butter of any kind, did immense harm to the industry in Australia, as it 
engendered a carelessness, which the sharp lesson of falling prices is now 
correcting. The authorities in the various States are now endeavouring to 
improve the quality of the output by legislation, the direction taken being 
that of compulsory grading of cream, with ^he licensing of factory managers. 
This, it is believed, will prevent cream rejected at one factory being 
accepted at another. 

The Commonwealth had previouslv endeavoured to control the industry 
by compulsory grading of butter at the ports ; but, through a fiaw^ in the 
Act, this supervision was summarily stopped bv action at law, though quite 
80 per cent, of the butter sent away from Victoria is still voluntarily graded. 
The competition of margarine is shutting second-class butter out of the Eng- 
lish market, and strenuous efforts are now necessary to prevent any but 
first-class butter leaving our shores. 

In another direction, too, there is great room for improvement, and that 
is in the return per cow per annum. Taking Victoria as the leading dairying 
State, the average annual return per cow is under £7 ; while, if labour, rental, 
value of land, etc., be taken into consideration, the cost of keeping a cow 
amounts to £6 lOs. per annum. As many herds are returning £14, £15, and 
even £20 and upwards per cow per annum, there is evidently great room for 
improvement in the average herd. Efforts are being made to improve matters 
in New South Wales by the encouragement of milk-testing and w'eighing 
societies, and in Victoria by the issue of certificates to cows giving standard 
returns in pure herds, which have submitted to official tests. Indifferent 
milkers will thus be culled out, and only milking strains on both sides used 
for breeding. 


2 c 2 
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As to tlie cattle employed in dairying, all the recognised breeds are well 
represented in Australia. The Jensey may be said to be the fa^o^ite 
with buttermakers at present, thuuah the old-time Ayrshire, bred from the 
best strains imported years ago, is slowly working its way back to favour, 
as it is found that by culling judiciously, not only quantity but a high butter- 
fat test is obtained. Impoitations of high-priced Jerseys of milking strains 
are still constantly made. Guernseys, too, have admirerN, while a number 
of the Shorthorn breeders have developed milking strains in their herds, 
which compare favorably with any other breeds. In Xew South Wales 

is a breed the Illawarra — which is the favorite in some wide districts, and 

is practically a milking type in which Shorthorn predominates. In Tasmania 
some years ago the Alderney was well repiesented. Throughout the Common- 
wealth the pre'>eut tendency is, whatever breed is used, to look for milking 
strains on both sides ; and the increase of butter-fat per head, combined with 
care in manufacture, will put the Australian dairyman in the position to sell 
a better product more cheaply, and. aided by good pastures and fine 
climate, to still make a handsome profit. 

The best dairymen make ample provision for feeding their cows during 
autumn and winter, either with green fodder crops, hay. or ensilage, or with 
all three; oats, wheat, or lucerne is used ior the hay, and maize or mixed 
crops for ensilage. The use of the silo is spreading slowly all tlirough the 
country. Xot only does the progressive dairyman now regard it as a 
necessary equipment, but even sheep breeders are storing away surplus feed 
for future needs. 

A great feature in connexion with dairying is the development it has 
caused of co-operative principles amongst farmers generally. Starting with 
co-operative butter factories, the movement has spread to the handling of 
farm products of all kinds, and the purchase of machinery, bags, seed, etc. 
The latest phase in this development is the establishment of bacon-curing 
factories in New South Wales and Victoria, Pig breeding has always been 
considered a necessary and usually a profitable adjunct to dairying ; but 
a couple of seasons ago pigs were unsaleable. To remedy this, co-operative 
works were started for the curing and expoitation of surplus poik, so that 
no trouble may be anticipated in the future. 

It should be noticed that, besides butter, cheese and condensed milk 
are manufactured in considerable quantities in the Commonwealth, while 
powdered milk is also on the market. 

The one great drawback to the dairying industry is the difficulty in 
procuring labour. This has led to the employment of milking machines, 
which, where reasonable care and cleanliness are employed, are proving 
entirely satisfactory. Wany of those in use are of Australian manufacture. 

Dairying on shares seems one of the mo^t ^atisfartorv methods of 
profitably emph^ying suitable laJid, C'^pecially to families with small capital 
arriving from overseas. In one instance, two young Englishmen (Londoners) 
have each been making £180 a year with a Gippsland dairy-farmer. In 
another case, a Scotch farmer and his tamily have a steady income of £400 
per annum Their small capital remains untouched and is added to from 
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year to year, while in the meantime they are gaining experience of Australian 
conditions. It has been stated that one large landowner in a very fertile 
district guarantees a man and family £500 per annum. 

4. Agriculture. 

(a) Grain Crops. 

Possibly to the outside superficial observer Australia appears a land of 
sheep stations alternating with wheat -fields. It will be found, however, on 
closer ob'^ervation, that where climatic conditions permit it, mixed farming 
on lines closely approximating those found profitable in the older countries, 
has been carried on for many years. The districts where this form of agri- 
culture is so successful were settled by the yeomen from Great Britain, 
thoroughly trained farmers, whose descendants to-day are among the most 
skilful tillers of the soil. 

In common with other lands, Australia has made great strides in agri- 
culture, particularly in the wheat-growing areas, during the last decade, 
owing to the better methods of cultivation employed and to the increased use 
of artificial manures. The present methods of cultivation, the chief feature 
of which is the almost universal bare fallow before a crop, are the result of 
experience ; but for their knowledge of the value of manures, farmers are 
indebted to the instruction given and experiments carried out by officers in 
the Agricultural Departments of the various States. The early wheat 
farmers, most of whom were old-time gold diggers who selected land when the 
alluvial fields became worked out, had a hard fight before their success was 
assured. 

Land could be selected for £1 per acre, the payments being spread over 
long terms of years ; but the cost of clearing, fencing, buildings, and 
implements soon exhausted the selectors’ capital and earnings, and advances 
could not be secured until a Crown lease was issued, which was not done for 
several years after selection. Their wheat had to be carted long distances — 
often 50 miles or more — to the nearest railway station, and labour of any 
kind was dear. It is not to be wondered at then, that, as a rule, they were 
content to crop the same piece of ground for several years and onlv turn their 
attention to another block when the first showed signs of exhaustion. With 
better facilities for marketing produce, and with more money for purchasing 
implements, improved nn^thods have been followed, and to-day the wheat- 
growing areas promise to retain their fertility for many years to come. 

The general cropping practice is as follows ; in the springtime — July and 
August — the laud for the next year's crop is ploughed to a depth which de- 
pends oil the character of the soil, about 7 indies being the rule in the Riverina, 
the Goiilbui’ii Valley, and South Australia, and from 3 to 4 inches in the Wim- 
mera and other heavy clay loams. It is then harrowed and worked down 
fine with a cultivator or scarifier, and after every shower tlie harrows are put 
over the fallow to form a mulch, and arrest loss of moisture through 
evaporation. This, briefly, is the Australian “ dry farming ” system, evolved 
by her practical farmers. Sheep also are used to keep the fallow clean, 
their droppings helping to supply organic matter, and since the rise of the 
frozen meat trade, cropping and sheep-raising go hand-in-hand. On some 
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light soils, which, if worked fine, set like cement with heavy rain, the land 
is left in the rough after ploughing, and only sheep are used to keep it 
clean. After the first autumn rains, which are anxiously looked for bv the 
beginning of April, the weeds wliicli have sprung up are turned under, 
the land is harrowed and the seed is sown with a drill, from .jO to 60 lbs. 
of seed and 50 to 80 lbs. of supeiphosphates being used pei acre. After 
drilling, the seed is covered by harrowing, and occasionallv the land is rolled 
to consolidate the soil. Many farmeis make a practice of feeding down their 
crops to make the plants stool out better, wliile at the same time 
providing feed for the ewes and lambs. Rains may usuallv be expected 
in June, July, and August, but the critical period for the crops is in October 
and early November. Rain falling or withheld about that time makes or 
mars the yield. Hay cutting, which means cutting wheat or oats with reaper 
and binder, takes place in November, and the earliest varieties of wheat are 
ready for harvesting in December. 

Not many grain crops are cut and threshed ; but it is sound farming 
to use this method with oats, as less grain is lost and the straw is invaluable 
on the farm. In haiwesting her grain, Australia has her own peculiar machine 
to use — the stripper — which, with its improvement the harvester— has 
enabled her growers to contend with scarcity of labour and comparatively low 
yields. It is common knowledge that the Australian stripper origi- 
nated in South Australia in 1845. the invention of J. Ridlev. but it is 
not so well known what struggles and difficulties the earlv mechanics had 
before they brought the harvester to its present state of perfection. In 1879 
the South Australian (lovernraent gave a great incentive to inventors bv 
offering a prize of £4.000 for a satisfactory machine. This attracted, besides 
local men, competitors from Victoria, and even from far Cahfornia. No 
macluiie was awarded the first prize, but £250 was divided amon^^ four 
of the competitors as an encouragement. Then, for some years, interest 
in this subject languished, and public encouragement ceased. In 1883, 
however, a description appeared in The Australasiah of a machine that 
was working in California. Both State and public interest were a^ain 
aroused, prizes were offered to successful inventors by the Victorian 
Government, and from that time improvements have gradually been made 
in the construct oil and efficiency ol the maehou*s 

The difference between Australian methods and those uf other lands mav be 
briefly set out. The reaper and hinder cuts and binds the crop into slieaves, 
to be threshed later by a threshing macliine : the stripper gather^ tlie stalks 
into a comb, the heads are stripped off ]>y beaters, and the grain threshed 
from the heads by winnowers at some later date : the liaive^ter strips off 
the heads, as with the stripper, Imt does the threshing at the same time, 
and delivers the cleaned grain into a hopper or into bags ; and the header 
of California cuts, threshes, and cleans tlie crop at one operation, but to\vin 
the short-strawed grain, takes in a lot of lengthy snaw, as it cuts overvthinf^ 
above the level of the knife, hke a reaper and binder. This machine takes 
from 24 to 30 mule^ to draw it, and is cumheisome. While the Common- 
wealth pos.sesses a variety of good strippers and harvesters, it is an axiom 
of implement manufacturers never to rest content with the present machine 
but ever to aim at improvement. The aims which machinery firms 
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have had before them are : — Cutting a larger area in a given time ; the lessen- 
ing of the draught ; prevention of grain shelling ; harvesting " lodged *’ 
and dirty crops ; an early, late, and damp weather worker, which will 
not diag out the plants by the roots ; at the same time a machine which will 
turn out as good a sample of grain as the best of the present harvesters. 
The reaper-thresher, the latest improvement, seems to have gone a long way 
towards reaching this goal. 

A large amount of work has been done in breeding wheats which are 
resistant of diseases : strong in the straw and hard, to stand up against the 
hot winds which break down or thresh out weaker varieties : prolific and 
vielding grain of high quality. The first systematic movement towards 
improvement of wheats was made by Victoria, where, in 1890. a conference 
of experts from various States was held to devise means for fighting rust 
in wheat, which had caused serious losses in all the States during preceding 
vears. Other conferences followed, until eventually it was recognised that 
this was only one of many problems confronting the wheat-grower. It was 
through these conferences that other States learned of the research work which 
William Farrer had been carrying on since 1882 in Xew South Wales, and his 
example stimulated others to carry on cross-breeding and selection on parallel 
lines. In Federation he produced a wheat which is familiar to 
everv farmer in Australia, and which has increased the yields of the mainland 
States by many thousands of bushels. " Federation " possesses in a strong 
degree the qualities of prolificacy, shortness and strength of straw, and power 
of holding its grain. The trend of experiments now is to produce wheat of 
high milling qualities, which will raise the value of Australian flour in the 
home market, though at the present time our wheats from their whiteness are 
used chieflv to blend with the yellower wheats of other lands. 

For many years now, there have been scattered through the States a 
number of men who have devoted their lives to the breeding of wheat and 
to the studv of plant disease. Their labours, undertaken from a love of 
sc'ence and with no hope of monetary gain, should still further assure the 
SLU'cess <)f this industry, and eventually bring Australia to the front rank 
as a wheat producing country. 

Farmers show a commendable care in the seed which they sow, generally 
using cleaned and graded grain, while tliey watch carefully the work of the 
different experiment stations, and eagerly buy any new varieties of promise. 

In the three eastern wheat-growing States of the mainland, well-equipped 
experiment stations are carrying on fine work, as aie also a number of private 
investigators. 

To return to cropping methods, fanners are working steadily towards a 
rotation of crops which will maintain the land in good heart. It is recog- 
nised that the system of bare fallowing must eventually exhaust the soil. 
The old rotation has been bare fallow, wheat, bare fallow : or bare fallow, 
wheat, oats : or bare fallow, wheat, oats, pasture — the long stubble left by the 
stripper being burnt ofl when one crop follows another : or if, after wheat, 
the land is left in pasture, the straw is worked back into the ground by the 
stock. While burning oif the stubble is wasteful of humus, it serves to clean 
the <<'round of insect pests and weeds. Oats should f<->llow wheat as often as 
pos.dble to prevent the attacks of the disease take-all,” even when a fallow 



402 Federal Handbook. 


intervenes. But oats are not widely oi-own as wheat, because the local 
market is soon supplied, and the expoit trade is not laiite. The n^ce^sity 
for providing a fodder crop for sheep lias led to rape being sown in the autumn 
on the stubble, the sheep dropping^. roots, and stalk'^. when turned under, 
helping to replenish the soil. Fai -seeing farmers have recognised that a 
leguminous crop is necessary, and peas aie now sown, being generally u<ed 
as a fodder crop and the residue being turned under for gieen manure. 

The rotation mo^t likely to be adopted in tlie near future, at any rate 
wheiever a 15-in. lainfall can be depended upon, is baie fallow, wlieat. oats, 
rape: or bare fallow, wheat, oats. peas. The difficulty in adopting a 
regular rotation is that oats and fodder crop^ cannot be grown as profitably 
as wheat. 

One of the most striking features about wheat-growing of late years is the 
extension of the safe areas westward in New South Wales, by the adrtption 
of fallowing, systematic working of paddocks to check weed growth, and the 
use of artificial manures. 

It is difficult to state the average yields of cereals to convev definite 
information, because they differ so much with locality and with season^. 
In Tasmania, 50 or 60 bushels to the acre aie not uncommon ; while on the 
mainland, anvthing over 30 bushels is a good return. 

In the Mallee districts of Victoria and South Australia, with a limited 
rainfall, lighter yields are usually experienced ; but the cheapness of the 
land. Avhich is easily cleared for the plough by rolling down and burning 
off the scrub and then ploughmg with stump-jump pfoiighs, enables wheat- 
growing to be profitably carried on. These lands and the subdivided >heep 
country of Xew South Wales offer perhaps the best prospects for mixed farm- 
ing in the eastern States. The best Mallee land is obtainable at £l per acie on 
extended terms, which in South Australia aic cxtremelv libeial, as for four 
years no instalments are payable, and for the next two vears the interest due 
is at a very low rate. Contrast this witli the price of mixed-farming land in 
the older districts, where from £G to £8 per acre is common, while in picked 
distiict.'5 £12 to £15 per acre was realized a couple of years ago, though those 
prices have hiiice declined. In all the States, land selection can be made on 
reasonable terms; and in Queensland and Western Australia, free irrants are 
made to overseas sett'er>. 

Some idea of the importance of wheat-growing to the Commonwealth 
maybe gra.sped by noticiuu that for the 1911-12 uearlv 72 mil ion 

hu-^hels of wheat were produced, the return-, for 1910-41 bciuu over 95 
million bushels, and for 1909-10 nearly 9()f million liu^hels. The avera<»‘e 
yiehB fin those seasons in the >ame order were 9 '6. 12*9, and 1.3 *7 bushels * 
ami for 10 vears which inrlude the great drought of 1902-3, tlie avera<»'e 
is 10-18 bushels per acre. 

A binning (question with wheat-giowcrs at the piesent day is the handlinty 
of the harvest from fields to sea-board. A few years ago legislation com- 
pelled the use of three-bu^hei bags instead of four-bushel. These bags, are 
carted to the station as soon as haivest is over, the results beine that the 
goo(B platforms are loaded in a few weeks to their full cai'rying capacitv. 
the overflow being .stacked in the station yard, there to r(unaiu, po.s^iblv for 
months, before the railways can deal with them. This means considerable 
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loss from mice, and, in some years, from rain as platforms and yards are 
quite unprotected from the weather. The fact that new bags must 
be purchased every year, is also a considerable tax on the producer. 
For these reasons handling in bulk has the strong support of all country 
people, and a definite movement in this direction seems about to be made. 
A Royal Commission in Victoria has just reported in favour of bulk-handling, 
ami Xew South V ales has brought an engineer from the United States to 
de\ise a \\orkable scheme for that State, and other States are also studying 
the best mean- for dealing with the situation. 

The output c>f oats depends to a considerable extent on the prices ruling 
for the pievious season. Oats were very cheap for years, and many ceased 
to grow them. The production has varied during the last eight years fi’om 
9 million bushels to IH million bushels, and the average over the whole 
period is 20J bushels per acre. The Algerian oat is the principal variety 
grown. Oats are grown largely for hat : and in some districts wheat and 
oats mixed are sown for this purpose. Victoria produces nearly three times- 
the C[uantity of oats grown by any other State. Tasmania coming second 
with Xew South Wales and South Australia about ecjual. Tasmania 
has the highest average — 30 bushels per acre. 

With barley, the difference in price between a bright sample and a dis^ 
coloured one is so great that the crop is not grown to any very large extent, 
the highest production during ten years having been 2| million bushels in 
1908-9, and the average for ten years, 18-83 bushels per acre. Victoria 
and South Australia are the largest producers, though Tasmania has again 
the liighest average — 24 bushels per acre. 

Maize-growing for grain is very successfully carried on in the northern 
rivers district of Xew South Wales, in Gippslaud (Victoria) and in Queensland. 
Victoria can claim some of the highest yields in the world, returns of over 
100 bushels per acre being by no means uncommon, A great drawback 
to the industry Is the want of communication. The rivers are usually 
un- navigable on account of sand bars at their mouths, and in many cases' 
the maize is marketed on the hoof ” by using it as pig feed. As a fodder 
crop, maize is one of the most common, yielding a great bulk of material in 
the coastal districts, under the natural rainfall, and inland, under irrigation. 
Xot much attention has been given by the Agricultural Departments of the 
States to the selection of maize seed, or the breeding of varieties to suit 
varying local conditions. Most of the holding American varieties are grown, 
and considerable enterprise has been shown by private individuals in raising 
pure seed. 

Both in point of acreage luuler crop and total production, Xew South 
Wales usually holds pride of place, though Queensland is very nearly equal, 
while Victoria comes a long way behind. In yield per acre, on the other 
hand, \hctoria is a long way ahead, having, for ten years, produced an average 
of .Vj bushels per acre, the highest during that period being in 1903-1. when 
7b \ bushels per acre was the amount recorded. Tlie average for the whole 
Commonwealth for the ten years from 1902 to 1912 is 26*81 bushels per acre. 

The production of hay in the Commonwealth is intimately associated with 
the cultivation of cereals, as the great bulk of this fodder is composed of wheat 
or oats. Formerly, Victoria exported a large quantity to Xew South Wales 
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and Queensland, but, tlie former State now grows sufficient for its own 
requirements, except in times of drought. As a rule, the farmer cuts his 
crop for hay or keeps it for grain, whichever promises to bring in the larger 
gain : but, in the cooler districts, cereals are often sown for hay alone, and 
a mixture of wheat and oats often beiuu used for the purpose. In these dis- 
tricts special hay wheats are sown, but Algerian oats are employed every- 
where. The colour, smell, and amount of grain in the head are factors in 
determining the value of hay, the yields of which in the hay districts are 
from 2 to 3 tons per acre in good years. In the wheat districts. 2 tons per 
acre is a good hay crop, and the average for the Commonwealth for ten years 
is onlv tons per acre. Victoria has a production of a little over one million 
tons to her credit for 1911-12. In the early days, hay was made from the 
natural pasture grasses, but these are now seldom used for this purpose. 

(b) Lucerne Hay, 

With the expansion of dairying, and, especially since the irrigation settle- 
ments in the various States have been founded, lucerne is largely used for 
making into hav. The usual and most sound practice is to g'ow enough 
of this fodder to supply the needs of the farm ; but, during a dry 
period in the autumn of 1912, a demand sprang up for this article, 
and many sold off their stock in order to grow hay. The next 
season being a good one. lucerne hay was practically unsaleable. A 
number of sheep-owners in the Riverina, taught by the experience of past 
dry vears, make immense stacks of lucerne hay from irrigated paddocks, 
which are kept in reserve for periods of sea i city. From four to six cuttings 
of lucerne per season can be counted on from irrigated land, and in districts 
where a good rainfall is assured, the yield at each cutting varies from 1 to 
2 tons per acre. The best seed is grown in the Commonwealth and comes 
from the Hunter River district, in New South Waffis. but a fair ipiautitv is 
imported. Sowing is done in eitlier spring or autumn, but the former is 
considered a better time, since a clean seed-bi^d can then be more certainlv 
assured. 

(c) Tobacco. 

Of th.^ States New South Wales now grows the greatest amount of tobacco, 
the industry in Victoria being confined mainly to Chiiies(^, manv of whom are 
working on shares with white laud-ownei's. The ii(*h alluvial flats are found 
very suitable tor producing the finest leaf. About 1,.'5(J0 acres are under culti- 
vation in New South Wales, about half this amount in Queensland, and one- 
tliinl in Metoria. The average yield for the Commonwealth is about 7| 
cwt. per acre. Tiiouglr a payable enough crop, the luces^uiit labour required 
in a land where labour is dear and scarce, lius led to many alia ndonimr it. 

(d) Ensilage, 

One cannot leave the subject of cropping without turtiier reference to ensi- 
lage. a fodder which should especially appeal to Australian farmers, since the 
emiditions lcu<l rhemselvt‘S so readily to tlie pi‘eserv.iro)u of fodder in this 
form, and at the same time demand coruervation of supplies for the safetv 
of the stock. It is e.^sentially a land of bounteous reasons and of drv ones. 
In the good years thousands of tons of fodder go to waste. In the dry sea.sons, 
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thousands of cattle and sheep die, not so much from want of fodder, for often 
dry feed is available, but through impaction, which a succulent fodder hke 
ensilage would prevent. 

Unfortunately, statistics show that the quantity of ensilage made each 
year is not increasing, thus proving that the farming community still fail 
as a class to appreciate the true value of this form of stock food. 

Provident farmers adopt the practice of sowing in the early autumn 
a mixed fodder crop of rye, peas, vetches, and barley. This is cut in the 
spring, which prevents the weeds going to seed. The silos are constructed 
above ground and the material is first chaffed, and then elevated or forced 
up into the silo by means of a blower. To consolidate the green fodder, it 
is trodden down during the filling process, particularly round the edges; and, 
as a rule, unless it is to be used at once, is covered with straw-chaff or ha.cfs 
and weighted. Where a surplus amount of spring grass is available, it ib 
occasiouahy converted into ensilage, being put straight into the silo, without 
chaffing. Later in the year, about October, summer fodder crops are 
sown — maize, sorghum, millet, etc., and these are converted into ensilage in 
the autumn. 


(e) Root Crops. 

The two main root crops are potatoes and onions, though turnips, 
mangolds, etc,, are grown in the cool districts. Victoria is the largest pro- 
ducer of potatoes, heading the list both in area under crop and in output. 
New South Wales comes next in point of area, but is closely pushed by Tas- 
mania in output with half the area under crop. For many years, Tasmania 
supplied all the States except Victoria with most of their tubers ; but the 
ravages of potato-blight reduced the output, and induced farmers to under- 
take a svstematic rotation instead of exhausting their land with the one crop. 
Victorian crops also suffered severely from this disease, but, by spraying and 
resting the ground, this trouble has been overcome. When the blight was 
rampant, a number of growers dropped out, and. in consequence, in 1912, 
potatoes were at famine prices. Those who had continued growing them, 
having clean, good crops, the result of assiduous work, received handsome 
rewards. Rich potato land sells at £1(X) or more per acre, and the rental often 
reaches from £4 to £6 per acre. When prices have exceeded £10 per ton, cases 
have been reported where the purchase money has been recouped in one season. 
After a scarcitv, every farmer with a good piece of land in a suitable locality 
puts in potatoes, with the conse([ueiice that, in the following season, prices 
are hardlv payable. As an ui>tance, the price last year, was for months 
not lower than £12 per ton, reaching much higher for a short time, whereas 
this vear, the choicest varieties can be purchased for £4. A definite rotation, 
in these districts, will not only correct this great irregularity of prices, but 
also eradicate diseases and maintain the fertility of the soil. 

The production for the Commonwealth for 1911-12 was 391.489 tons, a 
considerable decrease from tlie yieM of 1906-7, when it was 507.153 tons. 
Tasmania was responsible for a deficit of no less than 120,000 tons. The total 
vields in 1911-12 were — Victoria, 119.092 tons; New >Soiith Wales, 75,040 
tons ; Tasmania, 62,164 tons. The averages for the principal States for ten 
seasons are — Tasmania, 3*94 tons per acre; Victoria, 2*8 tons; South 
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Australia, 2’7 tons; New South Wales, 2*3.3 tons; Western Australia has 
an average of 3 tons per acre, but her highest annual production is only 
a little over 9,0lX) tons. 

In onions, the production of Victoria only is worth mentioning. Her 
largest output was in 1910-11, when 37,484 tons were grown, with an iiverage 
of a little over 6 tons per acre. Like potatoes, onions liuctuate very much in 
price : and wLile, in some years, the cost price of the land can be earned in 
one season, in others they have been a drug in the market. Last year prices 
were £17 and over per ton. wLereas this year £6 is a usual figure. As the 
average yield for ten years is over 5 tons per acre, some idea may be gathered 
of the returns ; but it must be remembered that the work of preparing the 
ground and keeping the crop clean is very expensive, whi’e the crop is a 
delicate one to handle. 

(f) Sugar, 

Queensland and Xew South Wales are the only States which jzrow >>ugar* 
cane, the former producing about 90 per cent, of the total. For 1911-12 
the output for Queensland was 1.334,131 tons of cane, with an average of 
10 tons per aere, wliich is very nearly the average for the last ten vears. 
New South Wales has an average of 22-64 tons per acre for the same 
period. 

It is dithcuit for any one not a resident of sugar-cane districts to under- 
stand the situation of the industry. Formerly, the work was carried on 
bv black labour recruited from the islands under strict Government super- 
vision. The '* AVliite Aiistraba policy disposed of this svstem. and as a 
consequence, tlie proportion of sugar prodiu-ed by coloured labour declined 
from 68 per cent, of the total for 1902-3 to 6 per cent, in 1911-12. As a 
recompense to the growers, the Commonwealth Government passed a Sugar 
Bounty Act, giving a bounty on all cane of a certain quahty produced by 
white labour. In 1912, however, two Acts were passed, one abolisliing the 
bounty and the other repealing the Sugar Excise Act, under which an excise 
duty of £1 per ton on mauiifaetured sugar had been collected. These Acts 
did not. however, come into force till the following vear (1913). It was 
stated at the time that the Queensland Government intended to take over 
the nxatter, and to deal with the question of wages and conditjoiis of 
labour. 

In Victoria, the manufacture of beet sugar is carried on ; but the industry 
is in anything but a flourishing condition, owing to the difficulty in getting 
a suthcient quantity of land under this crop to justify the working of the 
machinery. In 1911-12, there were in Victoria 732 acres sown with sugar-beet, 
which yielded 3.974 tons, or a little ovei- 5 tons per acre. Some vears ago, 
the Goveinment ot the da}' built a sugar-beet factory at ALitIra. in Gippsland, 
equipped it with mobt expensive macliinei'y. and obtained experts from 
Germany to superintend the manufacture. Owing to tlie lack of support 
on the part of growers, it was closed down lov years, and re-opened again 
in 1910 At this time, land which had been n‘Mune<l by the State for closer 
.settlement purposes w'as disposed of with a proviso that a certain number of 
acres should be devoted to the growth of sugar heets. The constant labour 
required to keep the crops clean has rendered this branch of farming, to 
put it mildly. less remunerative than many others ; and growers are 
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endeavouring to have the compulsory area reduced. There is also a bounty on 
beet sugar, the amount being 6s. per ton on beet giving 10 per cent of 
sugar. During 1911-12, bounty was paid on 7,481 tons. 

5. Viticulture. 

The cultivation of the vine was commenced at an earlv date of Common- 
wealth history by foreigners wlio had emigrated from the wine-making 
countries of Europe. They found the climate even more suitable than their 
own for certain classes of wine, and the soil as fertile. From these men, 
others procured cuttings or rooted vines and embarked in the industry, wine 
making being cairied on principally. With rude appliances and without 
any of the necessary scientific knowledge, they produced a lot of rough, coarse 
wine, so that ‘‘ Australian wine was a by-word in the Colonies. 

A few vignerons in V ictoria and South Australia, however, having more 
capital and experience, succeeded in making wine of fair qiialitv. This 
gradually improved, and a great impetus was given to the industrv in Vic- 
toria in the nineties by the voting of a bonus, in instalments, tor everv acre 
planted. This induced a number of farmers and novices who were not at 
all .suited for it to undertake the work. As a cous'^uence, a great qiiantitv 
of inferior and almost unmarketable wine was produced, so that when the 
bonuses ceased, the greater mimber of these inexperienced growers retb'ed, 
the remainder struggling on. until, a few year.s later, the appearance of 
phylloxera compelled them also to abandon the industry. 

During this time those with large capital sunk in the trade and making 
good wine, were pushing their way into the English market, aiming ever at 
making a wine for export and not for home consumption. Aided bv the 
disappearance of the bulk of coarse, inferior wines, an export trade of con- 
siderable dimensions has eventually sprung up, mainly in full-bodied, dry 
red wines, which are used for blending. It is contended that these err on the 
side of strength, and lack the velvety smoothness whicli should characterize 
a first-quality product. However that may be. young wine can now be 
sold at a higher price than could the matured article a few years ago. A 
promising wine, at twelve months, will bring 2s. per gallon, and small gi'owers 
are makmg a good profit at this price, as yields of from 300 to 500 
gallons per acre can be secured. This, briefly, has been the experience in 
Victoria. 

In South Australia, the market has been steadier, and the quality more 
uniformly good, because there lias not been, at any time, a great rush into 
the industry by men unfitted for the work. In New South Wales, the 
experience has been somewhat similar to that of Victoria, on a .^mailer scale. 

The output of wine for the Commonwealtli is about 5 million gallons, 
of which Soutli Australia supplies about 3 million, Victoria, 1 million. New 
South Wales, 800,000, and Western Australia, 150.000 gallons. 

The spread of phylloxera in Victoria and New Sfuirh Wales, while it 
accelerated the retirement of incompetent growers, has nevertheless inflicted 
serious damage on the industry, and vigorous eSorts are being made to 
combat it. A number of stations for growing resistant vines have been 
established by the State Governments, and cuttings or gi*afted rootlinga 
are distributed to growers at merely the cost of production. 
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The raisin and currant industry may be said to have started \vitli the 
establishment of the ii'rigation settlements at Hildura (Victoria) and Ren- 
mark (South Australia), on the Hurray River. In the early nineties, the 
product began to make itself felt on the market, which, from its superiority 
over the imported article in cleanliness and flavour, it soon capture<l There 
was a danger then that prices would fall below a profitable margin : but 
co-operation of the growers prevented this by determining to expoit the 
surplus after the home market had been Mipp.ied. This has been done for 
some years now, and comfortable income^ are realized from ^mall blocks 
planted with vines. 

The total production of the Commonwealth in raisins and currants was 
in 1911-12. 234.898 cwt., of which Victoria manufactured 119.713 cwt. and 
South Australia 81.346 cwt. 

All live mainland States raise table grapes, princinallv foi C’ommonw'ealth 
cousumption. Latterly, AVestern Australia has been making shipments of 
fresh grapes to England, and wdth a satisfactoiy mea->ure of success. In 
the eastern States, the varieties most suitable for this purpose, such as 
Ohanez, Purple Cornichon. Flame Tokay, have been planted and are now 
coming into bearing, so that an extension of the export trade mav be 
looked for. 


6. Fruit=growing. 

When we remember to what extent tliis industry depeiuls on the export 
trade, Tasmania undoubtedly deserves the highest credit for her enterprise 
in building up a great export trade in apples. Practicallv unaided bv State 
assistance in any form, the apple-growers of the island State despatched 
trial shipments, and paid the expenses of grower.^ to watch the cargo <lurino’ 
the voyage and to supervise its distribution in London. 

Contrast these tentative shipments in the eighties with the apple season 
to-day, dining which a dozen or more large ocean steamers leave the port 
of Hobart alone, with fruit (mainly apples) for cargo, two or three ])oats 
being occasionally berthed alongside the wharves at the same time. 

The shipment last season from Hobart comprised 463,193 cases for the 
United Kingdom: 15,625 for Germany: 1,649 for Sw'eden and Denmark; 
and 49,720 for South America ; or 522.188 cases in all, as against 8t)7,510 
for the previous season. Victoria despatches only about half this ([uantitv ; 
but the industry is a growung one in all the States. 

The excellent machinery now^ manufactured for refrigerating purpo.ses 
has rendered the shipment of such soft fruits as pears a success : and wdth 
the extension of markets to other British ports than London, and to Europe, 
Canada, and other parts of the world, the industry mav ]>e regarded as only 
in its infancy. 

It is claimed that, by pre -cooling, any variety of fruit may be carried 
w4th .safety, and. certainly, the results of the expoiimental shipments of 
pre-cooled fiuit seem to justify the statement. At the present time efforts 
are being made to secure better arrangements with the shipping companies ; 
and it is hoped as tlie result of the inquiries of a Commonwealth Roval 
Commission, tliat the export trade w'ill be placed on a more satisfactorv 
footing in every way. 
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The small fruits do remarkably v’eil in the cooler districts of the southern 
States, and particularly in Tasmania ; but, as these do not lend themselves 
to exportation, the trade is limited. 

7. Irrigation and Artesian Water. 

The name of Mildura, in North- western Victoria, naturallv associates 
itself in the mind with the earliest efforts of irrigation in settlements. Indi- 
vidual irrigation had been carried on previously, but little had been heard 
publicly of the suitability of the Australian soil, climate, and rivers for 
extensive watering until Messrs. Chaffey Bros, obtained a concession from the 
Victorian (Government and started work on the Murray River in 1884. From 
1887 to 1895 the niauagenient was carried on bv Messrs. Chaffev Bros. Co. 
Ltd., when it was taken over by the First 5Iildura Irrigation Trust. Though 
the settlement passed tiu-ough many hard times in its earlv vears, those 
who survived are now in a very prosperous position. Various difficulties 
were at first met with — salt in the soil, inexperience in the suitable varieties 
of trees and vines, insufficient pumping power, etc. ; but, one bv one, these 
difficulties were overcome. 

The main industries now are — cnirrants, raisins, prunes, and other dried 
fruits. Some idea of the prosperity of this, the largest irrigation settlement 
in the Commonwealth, may be gathered from the fact that in 1911 
(Census) there were over 6,000 inhabitants and over 12.000 acres under 
cultivation. 

Renmark, also on the Murray, but in South Australia, was established 
a little later than 5Iildura. Its development was conducted more slowlv ; 
and it, therefore, reaped a certain amount of benefit from the experience of 
the other settlement. Renmark has a population of 2.0(X), with 5,20o acres 
under cultivation, and an average production of about £100,000 per 
annunv 

As the result of an irrigation campaign, conducted by Mr. Alfred Deakin, 
who had visited India and America in search of information, various water 
trusts were established in the northern areas of Victoria in the late eighties 
and early nineties, many of them, however, only for watering stock. The 
largest of these, in the Goulburn Valley, also included a fruit-growing settle- 
ment at Ardmona. wliile a large extent of country was taken up to irrigate 
lucerne for fattening stock. Eventually the State viped off imjst of the 
indebtedness of these trusts ; and, as the water was supplied very cheaply, 
prospeiity in these areas became general. 

A new impetus was given to irrigation in Victoria during the early years 
of this century. In 1906, all State waterworks were vested in the State Rivers 
and Water Supply Cominission of three members, and this Commission 
eventually took over the duties of the whole Water Supply Department, 
and. at a later date, the control of irrigation lands, which previously were 
vested in the Closer Settlement Board. This Board has done good work 
in concentrating the settlers on ail new areas, and so lessening the cost of 
supplying water. 

Under the Closer Settlement Act a number of irrigable estates were 
bought up from private owners, subdivided, and settled mainly from over- 
seas, though Australians have also taken up some of the blocks. 
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Where sufficient capital was available, and the settlers were hard-working, 
good progress lias been made, and there is reasonable prospect of success. 
On blocks of 50 acres and upwards, dairying is carried on by means of lucerne 
and fodder crops, while, at the same time, small areas are planted with fruit 
trees, the dairying operations bringing in ready money during the time that 
the fruit trees are coming into bearing. 

As with all colonies of this nature, a good deal of tribulation will be ex- 
perienced before the settlers "make good.*’ One great drawbackis the absence 
of markets in which to dispose of small products, such as vegetables, tomatoes, 
etc. ; but, when once the orchards are in bearing, with the ever-extending 
overseas markets, and the knowledge gained from the experience of the pio- 
neers in the fruit industry, a comfortable living should be made oil these 
small areas. 

It is calculated that without taking into consideration waterworks con- 
structed for the supply of cities and towns, the various works vested in the 
Commission have a capital debit to the State of over £4,000,000. 

At the present time, a project is on foot for the construction of a 
storage reservoir near the source oftheRivei CtouI burn, which, if undertaken, 
will be perhaps the largest in the world. It is estimated that it will have a 
storage capacity of 60,000 million cubic feet, and some conception of its 
size may be obtained by comparing it with the Assouan Dam in Egypt, Avhich 
holds 35,810 million feet. 

New South Wales has constructed a large dam (Burrinjuck), across the 
channel of the Murrumbidgee Kiver, with an estimated capacity of 33,630 
million cubic feet of water, to be stored from the winter rains. The water will 
be run down the Murrumbidgee for 200 miles to the Berembed Weir, from 
which it will be carried by gravitation to the irrigation settlements. It will 
command 200,000 acres of first class land and 360,000 acres of second class 
land, which is estimated to support eventually 50,000 people. At present a 
number of settlers are on blocks, but have only just commenced operations. 
When the " Murray Waters ” question is settled between the States of Xew 
South Wales, Victoria, and South Australia, far more use will be made of the 
great waterway for irrigation purpose-. 

One cannot leave the subject of water supply in connexion with agricul- 
ture without some reference to the artesian supplies which have rendered 
so much of the interior country habita]>Ie and possible for stock raising. 
The artesian area has a width of al)Out Ono miles in the latitude of Brisbane, 
stretching from Toowoomba to the overland telegraph line. Bourke marks 
in a general way its southein limit, and in the north it runs to the Oulf of Car- 
pentaria, stretching from Cape Yoik to west of the Gregorv River. \ 
strip of the coast line in Western Austialm is also recognised as 
artesian. 

Large sums of money liavp been spent by tie* Goverumeiits of most of 
the State, in boring on stuck routes while a consideiable amount of bores 
have been put down by private eute,pri,e. The water ol.tained ia 
chiefly u,ed for stock, being too highly eharged with Carbonate of 
soda for irrigation purpose., though, to a limited e.Kteiit, it is u.sed for thi.s 
purpo.se also. The yearly extension of the boundary of artesian water is 
adding more and more " safe ” teintoiy to the list. There are nearly 3 000 
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boies in existence, both private and public. The deepest bore is over 5,000 
feet ; and the largest supply is from one in Queensland, which gives about 
44 million gallons per day. 

In the north-west of Victoria and in South Australia is a sub -artesian 
supply, the water from which has only reached the surface in three bores ; 
but. in others, it comes within 8U feet and is pumped up for use. This sim- 
plihes the settlement of the Mallee districts, which are rapidly being converted 
into wheat-growing areas. Water is obtained from wells in most of the dis- 
tricts bordering on the Murray River, even for 2U to 30 miles back from the 
frontage. These are from 80 feet to 100 feet dee^:). and the water which is 
often slightly brackr^h is pumped to the surface bv windmills. 

8. Labour Conditions. 

Labour conditions cannot be regarded as quite satisfactory ; but there 
is much to be said on both sides. Skilled labour is practically unpro- 
curable. because a capable man can soon save enough to begin farming 
on his own account, and invariably does so, every inducement being offered 
in the shape of cheap land on extended terms, share-farming, etc. The 
consequence is that at harvest-time, the onlv labour available is not thoroughly 
efficient, though the demand is great and the pay high. In the dairying 
districts, there is constant scarcity of milkers ; and many are reducing their 
herds to the number which can be handled by their own family with milking 
machines, or else letting part of their farms to " share men. In cropping, 
the number of acres put in by each farmer is likelv to be reduced, particularly 
as this will enable more sheep to be carried, and a better system of rotation 
pursued. Larger implements and teams are also being used to curtail the 
employment of labour. The policy of irrigation, however, now being carried 
out by the various Governments should have the eSect of relieving the 
situation to a certain extent, provided that the right class of immigrant 
is secured, ]\Iany of the small selectors will gladlv put in a few weeks at 
harvesting or shearing, during the clearing of their own land. 

A few acres of land, with a cottage, a cow, pigs, and fowls, possibly a 
certain amount of crop on shares, with a securitv of tenure, should prove a 
good investment of capital for land-seekers ; and should suit those who prefer 
the advantages of civilization to roughing it ’’ on a selection of tlieir own. 

The position at the present time is as follows : The Labourers Union 
has drawn up a log "of prices and hours of labour for every branch of the 
great producing industry, and demands its acceptance by farmers, who 
would be agreeable in many instances, to the rates demanded, if they could 
obtain efficient workmen. The fixed hours they regard as impracticable. Even 
should these schedules become law, through the Arbitration Court, it will 
be necessary to compel every farmer to carrv on his Ij us in ess in the same 
manner as at present, before the working class will materially benefit, and 
the question is raised whether the industries requiring the most labour will 
be curtailed in favour of branches like grazing, m which very little labour 
is re([uired. 

The pastoral industry, about twelve months ago, emerged from a pro- 
tracted suit before the Arbitration Court, whereby all conditions of labour 
and living are fixed. 

C.!‘2Se4 ^ i> 
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It has been said that little has been done by farmers as a body to make the 
conditions of living such as will induce labourers to remain for any length of 
time. The food is invariably good and plentiful, and often partaken with 
the farmer’s family; but the ''men’s hut*’ with its bunks, for which the 
occupants must find the bedding, still represents the only shelter for labour. 
On some farms, in the newer districts, conditions are worse, and men are 
left to find sleeping accommodation during harvest in chaff house or machinery 
shed. Farmers themselves, having "roughed it” as selectors in their early 
years, do not give sufficient attention to this point, and have not realized that 
conditions are altered. Pastoralists, on the other hand, provide ample and 
good accommodation for shearers ; and the schedule determined by the 
Arbitration Court sets forth in precise terms the amount of sleeping and 
living space necessary for each man. 

9. Agricultural Education. 

In some re.spects, the Commonwealth can point the way to the world 
in her system of agricultural education. For instance, there is an agitation 
in Great Britain just now to make the work at their institutions more 
practical, so that students shall take part in every farm operation. 
This has been a fundamental principle in Australia from the beginning. 
Colleges have been established in all the States, except Western 
Australia and Tasmania, and in the latter State one is m process of 
foundation. 

With the exception of Victoria, where they are under the control of a 
Council of Agricultural Education, the colleges are directly under the different 
departments of Agriculture, and are financed by State grants and then* 
sale of produce. The fees are small at all the colleges, varying from £20 
to £35 per annum, so that the sons of men in every class of society can take 
advantage of the education offered. 

The object in view is to turn out young men who will go on the land ; 
and the curriculum is drawn up with this pirrpose. The methods adopted varv 
to some extent at the several colleges, but, in general, class-days and work-days 
alternate, the whole body of students being divided into two classes, one of 
which is working and the other in class on the same day. The farm work is 
apportioned according to the standing of the student, senior students being in 
charge of teams — ploughing, sowing, or haiwesting, or at blacksmith’s work, 
carpentry, shearing, separating, etc., according to the season of the year, 
junior students are occupied with milking, hoeing, caiting, stable work, 
fencing, and the hundred and one odd pieces of work to be found 
on a farm. The work-list is usually changed each week, so that each 
student gets a fair share of the work. The class work embraces instruc- 
tion in agricultural chemistry, soil physics, farm engineering, botany, 
entomology, geology, and farm accounts, us well as the subjects pertaining 
to an ordinary commercial education. From the distiibution of the farm 
work, it can be gathered tliat great advantages are attached to limiting the 
number of students, so that each may gain that knowledge which only 
practice can give. 

The course varies from two to three years, and the of students range 
from fifteen years upwards, the average about eighteen. 
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In Victoria are a number of agricultural high schools designed to act as 
stepping-stones between the State school and the agricultural college. The 
various experimental farms in New South Wales provide accommodation for 
students, whose time is mainly given to practical work, and in Western 
Australia similar provision has been made. A Chair of Agriculture has been 
established in New South Wales and Victoria, and the colleges are affiliated 
with the University, undergraduates who take the course of agricultural 
science being required to do a certain amount of field work at the 
agricultural college. 

Instruction classes for those already on the land are conducted in nearly 
every State, but in this respect Australia falls short of the standard realized in . 
the United States. This to a great extent is due to her scattered population 
and to the fact that there is no ‘‘ ofi ” season in Australia, when farm 
work cannot be followed. The earliest students who passed through the 
colleges are now beginning to occupy prominent positions in the agricul- 
tural world, and the training is better appreciated by the public ; but farmers 
are not availing themselves of the agricultural high schools to the extent hoped 
for nor have they ever taken full advantage of the colleges for their sons. 
The majority of students, of whom the total according to the latest return 
is 630, comes from the professional and mercantile classes. Most of the 
students are too young, after finishing a college course, to undertake farming 
for themselves, they therefore pursue the wiser plan of gaining further 
experience on good farms, where the handling of men and the business of 
buying and selling can be learned. 

10. Land Tenure. 

It is not possible to cover in a few paragraphs the systems of the various 
States, which difier considerably. They may, however, be considered under 
the broad headings of leases or licences, conditional purchases, free grants, 
and cash purchases. 

Leases are generally for pastoral purposes, the lessees being the pioneers 
who take up new country, which they usually improve considerably before 
being ousted by the selector. The immense stations containing hundreds of 
thousands of acres are now confined to the interior and northern parts of the 
Commonwealth, the rents for which are only a few shillings per acre. There 
are, however, large leasehold blocks in all the States, usually of rough land 
not fit for cultivation, and devoted to sheep or cattle. Lessees are usually 
allowed to select so many acres out of their leased land. 

The conditional purchase is the usual method of acquiring land in all 
the States. The age limit at which land may be secured varies from sixteen 
to eighteen years ; the area, from 200 acres to 2,500 acres, according to 
locality or conditions of the Land Act ; and the price, from a few shillings to 
£1 per acre. As a rule, the survey fee and some deposit must be paid at 
the beginning, the full amount being paid off by yearly instalments, in 
different periods ranging up to 40 years. In some cases no payments are 
required for several years ; and, in ail, the rate of interest is very low, prin- 
cipal and interest together amounting to not more than 6 or 7 per cent. 
Improvements must be carried out to a certain amount each year, and 
residence for so many months in the year is usually insisted upon. 
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The holder of a block on conditional purchase is termed, in all the States, 
a selector. As a rule, at first, only a licence to occupy is oiven ; then, when 
the terms have all been faithfuly observed for several years, a lease is issued 
which is negotiable. At any time after the issue of the lease, by paying 
the remainder of the purchase money in cash, a "rant may be obtained. 

These are the terms under which the great bulk of the land in Australia 
has been alienated. The maximum area in the early days was 320 acres, 
but it is noticeable that very few farms in the wheat-growing districts are as 
small as this— l.t)00 acres being more nearly the average holding. In the 
heavily timbered coastal district-^i. the smaller area has proved quite sutficient, 
as the land is rich, the rainfall good, and the cost of clearing very heavy. 
In Xew South Wales, leased land in the western districts is being resumed 
and subdivided for selection, while in Victoria and South Australia, 
settlement is now taking place mainly in the iVIallee lands of the north, 
which can be cheaply cleared for the plough by rolling down the scrub and 
then burning it off. Queensland and Western Australia have greater areas 
of Crown lands unalienated, and are attracting settlers from all the States 
and from overseas by their liberal offers. 

Clo.ser Settlement Acts have been passed in every State, bv means of which 
estates have been purchased in settled districts, subdivided, and disposed 
of on extended terms The earliest subdivisions, which were in Victoria, 
turned out very successful : and enabled many men with small capital to 
obtain farms. Latterlv. most of the efiort has been directed to settling those 

o 

estates which are commanded by irrigation channels. Provision has been 
made for loans to settlers in proportion to the amount of capital sunk in 
improvements. 

In every State free grants are made for educational, religious, or recrea- 
tion purposes. but only in Queensland and Western Australia are thev made 
for settlement. In Queensland the maximum area which niav be selected as a 
free homestead is 160 acres. The selector must reside on the block for five 
years and must fence it in or make improvements of equal value. 

In cash purchases from the Crown, as a rule, the land must be put up at 
public auction, an upset price being fixed. In all the States are credit 
systems under which farmers can obtain advances on easv terms on the 
value of their land and improvements. 

11. Forestry. 

This subject is closely connected with land settlement, and most de- 
plorable has been the rutliless destruction of valuable timber in every State, 
dining the pioce.^s of agiicultuial develrjpnieiit. Forests liave di'^appeared 
before the axe and fire of the stdectois. and now, in the settled districts, 
a great scarcity of timber for fein mg, firewood, and building purpijses is 
noticeable. 

Forest reserves were madr eaily in tlie history of Australia, but these 
were mainly to pre.serve tiinhei for the use of the mining industry. 

^'outh Australia has had for many years a well-organized Forestry Depart- 
ment, which, in many lespects. lias !)een an example to the rest of the 
Comnionwealtli. Of late yeais, greater attention has been paid to the pre- 
servation of existing rimher and the replanting of areas with the best of 
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native and foreign timbers. All the States have established State nurseries 
and plantations, from which are distributed, at the cost of the labour in 
packing, to public bodies and farmers, trees of native woods, such as the 
many eucalypts, acacias, and native pines, as well as foreign trees, 
mainly pines and pepper -trees, while a few oaks, willows, etc., have also 
been grown. In this way encouragement is given to the growth of shelter 
belts, the thinning of which affords a useful amount of timber. 

In Victoria has been established a Forestry School, where subjects per- 
taining to this important industry are taught, as well as the practice in the 
growth and improvement of plantations and forests, and the employment of 
timber. There is also a course in forestry at the Adelaide School of Mines. 

Of late an increased interest in forestry has been evinced in all the 
States, due to conferences held in Sydney and Melbourne : and it is hoped 
that further wanton destruction will be prevented, and that replanting will 
repair the damage which ^vould eventually have so injurious an effect on the 
climate and soil of the Commonwealth. 
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CHAPTER X. 

MINING FIELDS OF AUSTRALIA. 


By E. F. Pittr»an, A.R.S3I., GoveratneiH Geologist of New South Wales, and 
A. Gibb Maitland, F.G.S., Government Geologist of Western Australia. 


SYXOPSIS- 


1. New Soutk Walls, bv E. F, Pitt mail. 

2. Victoria, by E. F. Pittmiii. 

3. Qceenslwd, by E. F. Pittuiiii. 

4. Tvs\tvvr\, by E. F, Pittmaa. 

o. Westers Austrvlti, by A. Gibb 
Maitland. 


b. XoRTFiERx Territory, by A. Gibb 
Maitland. 

7. South Australia, by A. Gibb Mait- 
land. 


1. New South Wales. 

Since the cliscoverv of payalile gold by Hargraves at the junction of 
Lewis Ponds aiid Summer Hill Creek, in ISoL mining has been one of the most 
important factors in the prosperity of New South Wales. It was the easilv- 
won alluvial gold which iirst attracted population to our shores, but subse- 
quent prospecting revealed the occurrence of rich deposits of almost all the 
known useful metals and minerals, and the permanence of the Wining 
Industrv in the mother State of Australia is now assured. 

Coal. — L^nquestionably the most important of the New South Wales’ 
mineral assets is her coal, and in regard to both its quality and quantity she 
has been most liberally endowed by Nature. 

Coal seams of several geological ages have been found in the State, but 
it is only from rocks of the Permo-Carboniferous period that coal of commercial 
value is obtained. 

The Permo-Carboniferous System has beeii classified as follows, in 

descending order ^ Thickness in Feet. 

1. upper or Newcastle Coal Measures, containiim 

twelve seams In the aggregate they contain 
35 to 40 feet of workable coal 

2. Dempsey series ; freshwater beds cout-;iiriinu ^o 

coal 

3. Middle, or Tomago, or East Maitland Coal treasures, 

containing six seams of coal, varyiiig fioni 3 to 
7 feet in thickness. In the agg-vgate thev 
contain 18 feet of workable c<.)al 

L Upper M u'ine Series .. 

5, Lower, or Greta Coal Measures. cont<iiniiig an 
aggregate of about 2^ feet of coal 

6 Lower M<irine Series . . 


1.400 to 1,500 
2,200 

500 to 1.800 
5,000 to 6,400 

100 to 300 
4,800 


17,000 
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There are four impoitant coal-fields in New South Wales, viz., the Mait- 
land, the Newcastle, the Illawarra or Southern, and the Lithgow or Western. 
In the Maitland field the Greta and also the Tomago coal seams are worked, 
while in the other three fields the coal is oLtained from the Upper or Newcastle 
Measures. 

The Greta Coal Measures never exceed 300 feet in thickness, nevertheless 
they contain two seams of splendid coal, viz., the Upper Seam fi*om 14 to 
32 feet in thickness, and the Lower Seam from 3 to 11 feet in thickness. 
The quality of this coal is superior to that of any other coal in Australia, 
and it is especially siiital)le for household a7id gas-making purposes, and also 
for steam raising. Eleven collieries are at work on this coal between Mait- 
land and Cessnock, a distance of 15 miles, and their aggregate output for the 
year 1912 was 3.074,598 tons. 

The average composition of the coal from the Greta Coal Measures, as 
calculated from the analyses of 31 representative samples, is as follows : — 


Hygroscopic moisture 

1 -89 

Volatile Hydrocarbons 

41-35 

Fixed Carbon . . 

50-51 

Ash 

G-25 


100 -(lo 

Calorific value 

13-2 

The Greta Mea.sures are known to extend at intervals 
land border. 

to near the Queens- 

The Newcastle Coal-field has supplied most of the coal 

raised in New South 

Wales daring the last 50 years ; many of the collieries, however, are now 

about worked out, and their owners have opened new 

mines in the neigh- 

bouring Maitland field. The Newcastle coil, most of which is obtained from 
the Borehole Seam (occurring near the base of the series) is of good quality 
for household and gas-making purposes. Its average composition as calcn- 

la ted from the analyses of 78 representative samples is 

as follows : — 

Hygioscopic moisture . . 

2-01 

Volatile Hydrocarbons 

36-01 

Fixed Carbon 

53-27 

Ash 

8-71 


100-00 

Calorific value 

12-7 


The Illawarra or Southern Coal-field is situated around Bulli as a centre, 
and IS about 150 miles south of Newcastle. The Upper Coal Measures are 
worked here also, but in the uppermost seam of the series (known as the 
Bulli seam), and the coal is of a totally different character from that of New- 
castle, being essentially a steam coal of good quality. It also makes a 
splendid hard coke suitable for smelting purposes. 
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The average composition of the coal from the Soutlierii Coal-field, as 
calculated from 35 analyses of representative samples, is as follows: — 


Hvgroscopic Moisture . . 

0-71 

Volatile Hydi‘ocarbons 

23-65 

Fixed Carbon 

63*98 

A^h 

11-66 


100 -fM ) 

Cal critic value 

12-68 


The Litligow or Western Coal-held is situated on the Western Railway. 
95 miles from 8vdney, and here again the coal is obtained from the Upper 
Coal Measures, but in this instance from the lowest seam of the series. It 
is essentially a steam coal, but of rather inferior quality to that obtained from 
the Southern Coal-field. 

Its average composition, as calculated from the analyses of 25 carefullv 
taken samples, is as follows : — 


Hvgroscopic Moisture . . 

2*05 

Volatile Hydrocarbons 

32-31 

Fixed Carbon 

53-08 

Ash . . 

12-56 


100-00 

Calorific value 

11-9 


The Upper Coal Measures have been proved to be continuous between 
Xewcastle on the north and Illawarra on the south : and also between 
8vdney on the east and Lithgow on the west. The uppermost coal seam 
of the series occurs at a depth of nearly 3,t)0n feet under Svdnev, where it 
is being worked by the Sydney Harbor Collieries Limited. 

It is extremely diificult to estimate the total qiiautitv of ('oal available 
in Xew South Wales, owung to the comparatively small amount of prospecting 
which has been done. Assuming, however, that ll) baT of workable coal 
underlies the area known to be coal-bearing, and allowing for a loss of one- 
third of the gross weight in working, it is oahuilated tliat tliere must be 
115.34t>,880,rM)O tons of available coal in tin* Permo-Carboniferous Pleasures 
within a depth of 4.000 feet. 

Kerose}^e Shale , — A petroliferous mineral which is a vaiietv of Torbanite 
and is locally knuwii as Kerosene Sliale, has Ijeen worked with much suct^ess 
in pa.st years at Joadja. near Mittagong. and at Ilartlev \'ale. near 5[oiint 
Vi(Jtoria. Both these deposits, however, have been woiked out, and the 
most important depo^^its now known are tlio^^* of the Capertee Valiev (the 
property of the Commonwealth Oil Coijxiration). in t\w paiidi of Me-nilon". 
near Katoomba. Df)Ughboy Hollow, iieai Mui i uriuKli. ,ind Maiangaroo. near 
Lithgow. 

This mineral occurs as lenticular patches or soauD. laielv more tlmn a mile 
in length or width, on certain horizons of the Lppei Coal Pleasures of Permo- 
Carboniferous age. The seams vary in thickness fiom mi ineh or two up to 
4 ft. 6 in., the one in the Capertee Valley being ab(mt 4 ft. 3 in. and of fail- 
quality. 
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Gold . — Although for many years the value of the gold won in Xew South 
Wales exceeded that of any other mineral after the exhaustion of the easily 
won alluvial deposits there was a considerable drop in the production of the 
precious metal It is true that auriferous reefs have been worked in many 
widely separated localities, and in a number of cases with very successful 
results. Speaking generally, however, the reefs have not been found payable 
at considerable depths, and the returns from gold mining have consequently 
been irregular. In times of general prosperity there is always a falling off 
in the gold yield, whereas, when other and more payable employment fails, 
people turn their attention to prospecting for gold, and the yield improves. 
Amongst the most important gold-helds which have been worked in the 
State may be mentioned Forbes. Parkes. Young, Kiandra, Gulgong, Grenfell 
Wattle Flat. Sofala. Hargraves. Hill End. Lucknow. Temora. Wyalong. 
Pambula. Hillgrove, etc. Most of these fields are still producing gold, 
although the mining industry has not been very prosperous at any of them 
for some years. 

The mines of the Cobar field are at present the chief gold producers, and 
of these the Mount Boppv holds the pride of place. In this mine there is an 
interbedded auiiferous quartz deposit of the type known as a saddle lode 
(inverted), which occupies the spaces formed by the folding of schistose 
rocks, which are probable of Pre-Silurian age. The deposit has been worked 
to a depth of about 800 feet, and mining operations are still being successfully 
carried on. 

A considerable amount of alluvial gold is still being recovered from the 
beds of rivers by means of dredges, the use of which lias been of great assist- 
ance to the mining industry during the j^ast decade. 

Silver-Le((d . — The most important silver-lead field in Australia is situated 
at Broken Hill in the north-west of Xew vSouth Wales. It was discovered 
in 1883 bv Charles Rasp, who marked out a lease under the impression that 
the ore was tin-stone. 

The Broken Hill lode occurs in highly altered rocks, such as schists, 
gneisses, garnet sandstones, and banded quartzites, which have been in- 
truded bv dvkes of very coarse pegmatite. These rocks are probably of 
Lower Cambrian age. They have been iiiiich folded, and in a space thus 
caused an enormous interbedded lode of the type of the Bendigo saddle 
lodes has been formed. The cap of the lode consisted of maiiganiferous 
iroiLstone, and formed the summit of a low range about 2^ miles long. Under 
the cap of the lode extremely ricli oxidized ores consisting of carbonate ot 
lead and kaolin with cliloride of silver and native silver were found. These 
ores occurred for a width of several liuiidied feet in places, and beneath 
them were mixed sulphides of lead and zinc with a high silver content. As 
greater deptli was attained, the proportions of silver, lead, and zinc in the 
ore declined, and the gangue consisted of rhodonite, making it very hard to 
crush. Owing, however, to improved methods of treatment, and more 
particularly the adaptation of the flotation process, the mines have been 
enabled to profltably exploit tlie poorer ore. and the mining industry at 
Broken Hill is iii a most flourishing condition to-day. The greatest depth 
so far reached bv anv mine at Broken Hill is 1,815 feet, in Block 10. 
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In addition to silver, lead, and zinc, the Broken Hill ore contains a small 
proportion of gold and copper. The aggregate value of the metals produced 
by the principal mines on the lode up to the end of the year 1012 was 
£70.182,124, and the sum of £16.177.oSO was paid to the shareholders. 

Another silver-lead field, where the mining industry has been in a nourish- 
ing condition during the past twelve years, though on a much smiller scale 
than at Broken Hill, is known as Yerranderie. and is situated about 80 miles 
south-west of Sydney. The country rock consists of quartz-felspar-porph^uy 
overlain in places by the Permo- Carboniferous Coal Measures. Lodes of 
6 inches to 4 feet in thickness of argentiferous grlena occur in the porphyry 
dipping at an angle of about 28^. Mining operations have been carried on 
in these lodes under considerable difii<‘ulties. there being no railway to the 
field and the ore having to be carried over mountainous roads to Camden 
at a cost of £2 to £2 5s. per ton. Nevertheless the returns have been steadily 
progressive. 

Copper , — -New South Wales possesses many copper mines, but ifi a majority 
of them work has been carried on intermittently, owing to the fluctuations 
in the price of the metal. When the value of copper falls below a certain 
figure there are mines which cannot make a profit, and it becomes necessary 
to close them down ; with a rise in price, and the probability of its being 
maintained for some time, such mines resume operations, and a period of 
prosperity is entered upon. 

Amongst the most important copper fields may be mentioned Cobar. 
Xvinagee, Shuttleton, Mount Hope, Girilambone, Burraga, Cangai. Gulf 
Creek, Blayney, Cow Flat, and Orange Plains. 

The Great Cobar Copper Mine is undoubtedly the most important mine 
of its class at present worked. It is situated 464 miles west of Svdney. 
with which it is connected by rail The lode occurs in slates of probably 
Pre-8ilurian age, and consists of three immense lenses of ore which are the 
lesults of replacement of the slates. The ore bodies vary in width from a 
thread up to 100 feet, and they are at present being worked at a depth of 
1.500 feet. Ore only showed at one point on the surface, and there was 
nothing there to indicate the enormous ore bodies which were afterwards 
found below. Cobar copper ore contains a variable proportion of gold, 
and near the surface it was extremely rich, as will be realized when it is stated 
that in the early years of the mine s history, the copper produced was con- 
veyed by bullock drays for a distance of nearly 300 miles, and paid hand- 
somely notwithstanding. As the workings piogr^ssed in d^'pth the ore 
became poorer in both copper and gold, and at the present time is worth 
about 2-5 per cent, of the former and nearly 1 dwt. of the latter per ton. 
The Great Cobar ore, being of a basic character, is treated by partially 
pyritic smelting in conjunction with silhjiuus ores (cnnt<iining a little copper 
and gold) from the Cobar Gold Mine, the Chesney and the Ck'eat Peak 

Mine, which are all owned by the same company. There are two other lodes 
(known respectively as the 5Iiddle and Eastern '’) parallel to the one 
which is being worked. Neither of tliese has been adequately prospected, 
and it is quite possible that they may yet be found to contain valuable ore 
bodies of a similar character to those already exploited. 
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The G-reat Cobar Field has already produced about 100,000 tons of 
copper, 500.000 ozs. of gold, and 1.250,000 ozs. of silver, the aggregate value 
of which amounts to about £8.000.000. 

Tin . — Tin ore was fii'st discovered in commercial quantities at Elmore, 
near Inverell, and shortly afterwards at Emma^uUe in the year 1872. Large 
quantities of stream tin were subsequently recovered from both districts, 
at first by means of ordinary sluicing appliances, and more recently by pump 
dredges, which are still employed. Most of the stream tin has been derived 
from stanniferous greisen, in which the cassiterite occuis as scattered grains, 
which become concentrated by the action of running water as the greisen is 
decomposed. Stanniferous lodes also occur, but are not often met with. 
The most important tin-bearing lodes are the Ottciy lodes at Tent Hill 
(not being worked at present), and Butler’s Lode, 8 miles north of Emmaville. 

Tin-bearing pipes are also a feature of the Emmaville District. Thev 
occur in granite and are oval or cylindrical in form, and generally a few feet 
in diameter. Their downward course is irregular and limited to 30 or 40 feet. 
The tinstone is disseminated through a gangue of felspar quartz and chlorite, 
and is frequently present in the proportion of 50 per cent. 

Alluvial tin ore also occurs in granite country at Dura Dora. 40 miles east 
of Albury, and lodes of tinstone and wolfram traverse giunitic rocks at 
Jmgellic, 20 miles fuither east. At Tabletop, near Wagga, tinstone and wol- 
fram are found both in lodes and alluvial deposits. 

At Euriowie, north of Broken Hill, tinstone occurs in coarse crystals 
scattered through pegmatite dykes. Attempts have been made to work these 
deposits, but the cost of freight from such an outlying district is almost 
prohibitive. 

The most recent discovery of tin ore in New South Waies was at Ardlethaii. 
a town on the railway, about 40 miles west of Temora. The ore is found in 
lenticular chutes in granite close to its junction with Silurian slates. In 
one instance blocks of ore, weighing as much as a ton, and containing 50 per 
cent, of tin, \vere found lying on the surface. Coii.siderable activity has been 
displayed on this field since its discovery, and if the deposits are found to 
maintain their values to a depth, it should have a pros2>erous future. 

Iroyi ,' — Deposits of iron-ore are found in various localities in New South 
Wales, the most important being situated at Coombing Park near the town 
of Carcoar, and at Cadia, about 14 miles west of Orange. The first-named 
deposit has been estimated to contain 2.571.000 tons. It has been quarried 
to a considerable extent by the Messrs. Hoskins Brothers, who have estab- 
lished iron smelting works at Lithgow. The ore consists of an intimate 
mixture of limoiiite and hematite in varying proportions, and the analysis 
of a bulk sample yielded 55*8 per cent, of metallic iron, 7*45 per cent, of 
silica, and *396 phosphoric anhydride. The Cadia deposit consists of beds 
of hematite and magnetite whicli have been estimated to contain about 
39,00B,0W tons, much of which is said to ])e suitable for the production of 
steel by the Bessemer process. 

Iron smelting works are also in course of erection at Newcastle. They 
are the property of the Broken Hill Proprietary Silver Mining Company, 
and it is proposed to bring the ore from their Iron Knob Mine in South 
Australia. 
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Aluftii'tnam. — Bauxite, the mineral from whieli aluminium is made, 
and which consists principally of alumina, is found in several districts in the 
State, as at Parish of Wingello. County of CVunden. and also ne<ir Emmaville 
and InverelL where it occurs both in the pisolitic and nnissive forms. These 
deposits are not being utilized at present for the manufactiu’e of aliuninium. 
but there is no doubt that attention will be attracted to them in the future. 

Ai>tuaon'ij. — -The principal mining field wliere stibnite. or siilpliide of 
antimony, is found in rptantity. is Hillgrove. 20 miles east of Armidale, where 
it is associated with gold and scheelite. Antimony mhiing, however, is a 
spasmodic industry, owing to the fluctuations in the price of the metal. There 
is not much demand for antimony at present, and consequently the mines 
are not being worked. 

Bi'^tnnth (tiul Mol jhiJenutn. — Ores of bismuth associated with molv]>denite 
are found at Kiimsgate. 18 miles east of G-len Innes. The depoAts consist 
of pipes similar in form to those in which tin occurs near Emmaville. The 
Kingsgate pipes intersect granite rocks near their junction with slate. Thev 
are roughly ciicular or oval in section, and descend irregularlv. dipping at 
an average angle of towards the junction of the two formations. Indi- 
vidual pipes liave been worked for a distance of 460 feet on the underlie. 
The gangue is quartz, and this is impiegnated with molybdenite, native 
bismuth, sulphide, carbonate, and oxide of bismuth. 

Similar deposits occur at Plieasant Creek. 30 miles nortli-east, and also 
at Whipstick. 14 miles from Pambula on the Soutli Coast. In tlie hist- 
named occurrence the gangue c(jnsists of quartz and felspar with a little mica 
and garnet. 

Tuf*fjsfen. — Scheelite and wolfram occur in nuinv localities in the State; 
the former is worked pretty extensively at Hillgrove. where it occurs, associ- 
ated with stibnite. in auriferous quartz leejs in intrusive granite near its 
junction with slate. 

Although wolfram is widely distributed in New South Wales, its occurrence 
in commercial quantities is rare. The wulfiam mining iudustrv is, however, 
in a prosperous condition at Torrington, to tlir north of Emmaville, where it 
occurs in association witli liismuth. 

Tlie sedimentary rocks of the neiglibourliood aip believed to be the lower 
marine (C-yrapie) beds oi the Pcrino'Cari)oniferous system. Tliev have 
})een intruded by granite, and siibstNjuently both granite and slate have been 
intruded by a rock winch now consist'^ largelv of secondarv silica and con- 
tains also topaz, wolfram, and bbmutli. Tins nx k is belu^ved to be an 
altered granite, and the name topaz-giviscn lias ])xen proposed for it. 

The wolfram occuis in ciystals ^catteied through the greisen ; also 
more plentifully in quartz veins penetmtiiig tliat lock, and agiir^ in p(‘ginatite 
dykes assoeiated with it. 

Diamof^h are won from alluvial drifts at Copeton, 17 miles fumi InverelL 
A Dutch Company has recently been formed to extract- <liamonds from the 
dolerite matrix in which they liave been prove(l to occur at Oakev and Sta^^ey 
Creek.s in tlie same district, ‘ 

0;w/.— rrerious opal occurs iti veins nr s-nims i„ a soft n-liit(> siliceous 
rock in the Desert Sandstone Seiifs. n{ rpp,., Cretaceous u'e*. [t is ex- 
tensively worked at two widely separated localities, viz.. atb\liite Cliffs 
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uortli of 'Wilcaimia, and at Lightning Ridge, north of AValgett. In the last- 
named place the rare variety known as black opal, of great beauty and value, 
is obtained. 

Aha/ite or AlHttisto)i €. — This mineral (.►ccurs in considerable quantity 
at Bullah Delah, where a mountain 900 feet high is largely Gompo.sed of it. 
The alunite appears to liave been formed fi'om the decomposition of rhyo- 
lites, which form tlie base ot the mountain. The mineral is partially treated 
on the ground, and then exported to Scotland for the manufacture of alum. 

Table showing the Quantity and Value of the Minerals tvox during 
THE Year 1912. and to the End of 1912. 

Ve/c South Wule.s. 


Mineral. 

Production for Wmi Ending 
Jlst December. 1912 

Total Prodiuaion to 
1912. 

11 ^t December 


I 

Quantity. Wdne. 

Quantity. 

Value. 


Coal 

9,885,815 tons 

V 

34)60,015 

181,595,980 toils 

£ 

69,087.688 

Gold . .. 1 

165,295 oz. 

702,129 

13,998.775 oz. 

59,462,975 

Silver 

fine 

2,389,195 oz. 

251,652 

fine 

26,194.502 oz. 

3,328.713 

Copper 

11,034 tons 

579,791 

216,073 tons 

11,784,102 

Tin .. 

2,075 „ 

338.074 

105,144 „ 

9.327,609 

Lead 

17.251 

264,530 

138,191 

2.000,911 

Antimony . . . . ' 

62 „ 

355 

16,653 

305,225 

Opal 


35,008 


1,330,207 

Wolfram 

172 tons 

16,584 

1.357 tons 

132,517 

Manganese 



5 j j ,, 

1.662 

Bismuth 

6 tons 

1.210 

5^1 „ 

128.537 

Molybdenite . , 

57 ,, 

3,706 

304 „ 

36,036 

Limestone 

33,186 

11,066 

1,124,671 

702,814 

Ironstone 

1,093 

761 

106,917 

81,618 

Scheelite 

56 ,, 

4.903 

1,130 ,, 

100,848 

Iron 

32,677 

130,708 

337,445 ,, 

2,113,786 

Iron Oxide 

3,757 

4,763 

23,696 

30,748 

Lime 

35,657 

44.478 

307,553 

277,927 

Portland Cement 


368,280 


1,839,684 

Shale (oil) 

86,018 tons 

34,770 

1,651,434 tons 

2,322,831 

Diamonds . . . 

2,239 cts. 

2,001 

178,970 cts. 

120,408 

Alunite 

3,425 tons 

13,700 

39,035 tons 

119,543 

( 'hrome 

23 „ 

60 

30,835 

101,468 

Marble 


1,340 


23,064 

Platinum 

610 ozs. 

3.880 

12,900 ozs. 

29,010 

*Stone (buildincr, etc.) . 


559 


24,176 

*Slates 



79.234 

890 

Cobalt 



885 tons 

8.065 

Coke 

241,159 tons 

162,454 

3,012,083 „ 

2,138,667 

Quicksilyer 



1,010 lbs. 

126 

♦Grindstones . . 


176 


2,842 

Zinc (metal and concen- 
trates) 

520,518 tons 

1,766,242 

2,819,718 tons 

7,539,913 

Silver, Lead Ore Concen- 
trates, etc. , . 

345,307 ,, 

3,229,614 

7,442,007 „ 

54,892,276 

Sundry Minerals 


8,566 


122,084 

Totals . . 


11,641,435 

i 

229,518.970 


Quantity and value exported. 
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2. Victoria. 

Although gold was first discovered in Xew South Wales, it was in 
Victoria (which was proclaimed a separate Colony about this time, viz., 
1st July, 1851) that the richest and most extensive gold-fields occurred. 
Most of these fields were found immediately after a reward of 200 guineas 
had been ofiered for the discovery of a gold-field within 200 miles of 
Melbourne. 

The alluvial gold deposits of Anderson’s Creek were discovered on 5tfi 
July, 1851, those of Buninyong on 8th August, Ballarat on 8th September, 
and Bendigo on 10th December. Manv other alluvial fields were found within 
a few months, and the immediate result was a large influx of people ail eager 
to prospect for gold. In the following year 1852. there were 40,000 men 
at Ballarat, a like number at Bendigo, and 25,000 at Castlemaine, in addition 
to the many thousands who were scattered over the smaller fields. The 
output of gold in Victoria for the year 1852 was 2,218,782 ozs., valued at 
£8,875,128, while in 1856 it rose to its maximum, viz., 2,985,991 ozs.. valued 
at £11,943,964. For many years afterwards the value of the gold vield 
exceeded five millions sterling, and the foundations of Victoria's present 
prosperity, as well as the formation of her principal townships, was thus the 
direct result of the discovery of the gold-fields. 

Auriferous Lodes . — The auriferous quartz mining areas of Victoria have 
been classified as follows : — (1) the Western or Lower Ordovician group, 
including Ballarat, Bendigo, Castlemaine. Stawell, Ararat, and 3Iarvborough 
districts; (2) the Central or Silurian group, including the Walhalla, Wood’s 
Point, and Upper Yarra fields ; and (3) the Eastern group, including the 
Upper Ordovician and the extensive metamorphic series of Bethanga, Mount 
Wills, and Cassilis districts. 

Ballarat . — The auriferous lodes of Ballarat occur in an area of acutely 
but irregularly folded slates and sandstones which are believed to be of 
Ordovician age. The axes of the folds have a meridional strike, and the anti- 
clines and synclines follow an easterly and westerly dip. 

In Ballarat East a zone of these slates and sandstones about 350 feet in 
width has been proved favorable to the occurrence of gold, but it is only when 
these beds have an easterly dip that the intersecting reefs are profitable. 
These beds are traversed and faulted by north and south felsite dykes. The 
faults are known locally as “ leather jackets,” because they usuallv contain 
a layer of leathery pug ” or casing,” which can be removed in sheets. 
The leather jackets ” form the foot-walls of extensive quartz formations 
(often up to 40 feet in width) from which spurs frerpiently extend westwards, 
and the.se deposits have produced great quantities of gold. 

A second series of dykes (lim])urgites) intnuUd the Billar<it gold-field 
in an east and west direction at a date subsequent to the foinnation of the 
quartz reefs, and probably had some influence upon their enrichment. 

A very interesting feature of Ballarat East is the occurrence of what are 
termed indicators,” which have been found to have a distinct relation to 
certain deposits of gold. The indicators are thin beds of slate (and sometimes 
sandstone) which usually contain pyrites, and occasionally a little quartz. 
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They occur in the 350 feet of favorable beds previously referred to, and are 
therefore usually intersected and faulted by the “ leather jackets,’’ The 
most persistent and important of these occurrences is known as ‘‘ The Indi- 
cator ” : it consists of a slate bed one-eighth of an inch thick with a pyritous 
seam running through it. There is no gold in the Indicator itself, but wherever 
it is intersected by quartz veins the latter are found to contain deposits 
of gold, frequently in the form of slugs or masses weighing hundreds of ounces. 

Other analogous beds are known as ‘‘ the Western Indicator,” ‘‘ the 
4-ft. slate,” “ the 12-ft. slate,” and “ the big sandstone.’' Much more gold, 
however, has been obtained form the large quartz formations of Ballarat 
East than from the slugs found at the intersection of quartz veins with the 
indicators. 

The greater part of Ballarat West is covered by a thickness of about 
400 feet of basalt, of which there are four distinct flows, together with alluvial 
clays and gravels. Beneath this covering are the folded slates and sandstones, 
and these include a favorable series of beds 80 feet wide, containing four 
black graphitic slate beds, which appear to have had a marked eSect upon 
the deposition of the gold. Payable lodes have only been found within the 
80-ft. zone, and again only where these beds have a westerly dip. The three 
principal lodes are the Consols, or most easterly, the Guiding Star, and the 
Albion, or most westerly. Other important lodes are the Phoenix, an inverted 
saddle, and the Prince of Wales, which is situated on the southern end of the 
field. The Consols lode has been as much as 70 feet wide on the anticline, 
and 50 feet in the syncline, and it averaged 4 feet in width down to a depth 
of 1,000 feet in the celebrated Band and Albion mine. Following a southerly 
pitch this lode was worked to a depth of nearly 3,000 feet in adjoining mines. 
The Guiding Star lode was payable for 5,000 feet in length, and the Albion 
line of lode has been tracea for 4 miles. The black slate horizon on the Albion 
anticline has been denuded for a distance of several thousand feet, shedding 
the rich alluvial gold deposits for which this portion of the field was famous. 
Below the favorable black slate zone there appears to be a thickness of about 
1,000 feet of barren rocks, while above it there are indications of other 
favorable strata. 

The two most profitable quartz mines at Ballarat West were the Band and 
Albion Consols, which paid £252,001 in dividends, and the Star of the East, 
which paid £284,400. 

Bendigo is at present the most prosperous gold-field in Victoria, and is also 
the one where mining operations have been carried to the greatest depth. The 
field has a length of about 15 mbes by a width of 3, and it may be regarded 
as the type-district of the lodes known as saddle-reefs. The prevailing rocks 
are slates and sandstones of Lower Ordovician age, but at Harcoiut, about 
15 miles to the south, an intrusive mas-^lf of granite has altered the sediments 
for a distance of 25 chains from the junction. The sedimentary series has 
been thrown into a remarkably regular succession of anticlinal and synclinal 
folds, whose axes have a strike of about X. 16° W. ; moreover, the beds 
undulate in this direction as well as in that at right angles to it, though not 
to the same extent. A section across the field from oast to west would there- 
fore show the slates and sandstones bent into a regular series of corrugations. 
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while a iioitli and south section would show a similar formation in a less pro- 
nounced degree. Owing to the hetiding or folding of the strata, lune-.'^hai^ed 
cavities or spaces have heen formed between contiguous beds, the spaces 
being widest at the tops of the anticlines and at the ba-^es of the synclines, 
and thinning out gradually between the two. In these spaces auriferous 
qiiaitz has ^ubse(|uently been deposited, and the lodes thus formed have 
received the name of saddle-reef-, owing to their resemblance to a saddle 
in cross-section. The thickest pair of the teef is called the cap of the saddle, 
while the eastern and western extensions are termed the legs. In the case 
of a perfectly formed saddle-reef occupying the dome of an anticline it will 
be understood that the deposit will have a quarpiaversal dip. and will gradually 
taper out to nothing in a downward direction. The anticlinal axes are locallv 
known as “ centre-country. “ and fifteen of these nearly parallel axes have been 
proved to carry saddle-reefs the distance from one to the next ranging from 
300 to 1.300 feet. The angle of dip of the beds varies considerably, but 
the average is about 65^. The caps of the reefs are often from 20 to 30 feet 
in width, and even more in thickness or height, but the legs are seldom more 
than 3 or 4 feet wide, and they rarely extend downwards for a greater depth 
than 100 feet. Saddle -reefs recur in depth, and as many as 24 of them have 
been met with in a depth of 2,200 feet in the Lazarus mine. The sedimentary 
rocks liave been intruded by a series of small monGhi<[uite dvkes, locally 
known as *■ lava streaks," which have also intersected and in many instances 
faulted the reefs. 

Besides the saddle-reefs. ’’ spurs “ are a feature of the Bendigo field, 
and have yielded large quantities of gold. 

There are no less than 53 shafts over 2,000 feet deep on the field, and 
.several exceed 4.000 feet in depth, the deepest being the Victoria Quartz 
shaft, which is down 4.614 feet. 

Amongst the most siu'cessful mines at Bendigo are the (Tdideii Gullv 
United, which has paid £852.160 in dividends, and the South Xew Moon, 
which has distributed profits amounting to £492.000. The output from 
Bendigo for the year 1912 was 168.177 ozs. of gold. 

Castle nKtine gold-field re.sembles Bendigo in that the lodes are chiefly 
saddle lodes, and tliere are also fault lodes (jcourring in Lower Ordovician 
rocks, whhdi liave been folded into anticlines and ^vncliiies. Fault or 
biockv lodes ouii.sist of laiiuriat^'d <[uartz up to spi\t^ral feet in thi<*kness, 
with large masses of spurs and veins traceable for hundreds of feet, the spurs 
forimng at times payable stockwoihs. 

Mari/boi'oiafk g(dd-field oo<‘iirs in fohled Ordovician slates and sandstone.s, 
whicli have been traversed in every direction bv dvkes of porphyry, porpliy- 
rite, and lampropli^ue. The principal ore deposits are ([Uartz lenses occurrimr 
on either wall of lamprophyre dykes, and huge lode clumnels with main 
veins and stockwork spurs adjacent to such dvkes. 

DiUfleshfd is an important gold-field, the conditions under which the gold 
occurs being very similar to those at Ihilhirat. The Ordoviman slates and 
sandstones have been folded into anticluuvs and svnclines. which are tiuversed 
by dykes and cut by faults The Ajax group of lodes, which are the most 
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important, have formed in west-dipping faults, which intersect certain favor- 
able east-dipping beds, while “ fiat makes between the faults have also 
proved lich gold producers. 

The Cornish group ot lodes to tlie east of the Ajax line are also west- 
dipping fault lodes in a series of favorable east-dipping strata. 

In the Maid on gold-field there are lodes of tlie fault type similar to those 
of Ballarat, saddle-ieefs like those of Bendigo, and quartz lodes directly 
associated with dykes analogous to those of Maryborough. The prevailing 
rocks are folded .'^.lates and sandstones of OrdovKoan age. which have been 
altered by contact with intrusive granite. The mo.-st important mines are the 
Beehive, the Union, and the South Uerman ; the latter is still giving good 
returns. 

StaiL'dl and Lnariston are other examples of gold-fields characterised by 
the occurrence of saddle-reefs. At BerfiiHja also saddle-reefs have been 
sirccessfiilly w'orked. c.s well as fault lodes similar- to those of Ballarat. 

Af'naad is another gold-field where deep quartz mining has been 
highly profitable. The Lord Xelson group of lodes is the most important ; 
tlrev have a westerlv dip and intersect Lower Ordovician strata having a 
nearlv similar inclination. U]r to December. Ibl2. the Lrjrd Xelson mine 
paid b2b5.ooO in dividends. 

WaVatlfa gold-field is situated in an area of highly folded and contorted 
slates and s.indsrones of Siluri.in age. (b ‘hen's reef lets l)een ino^t sric(a'ss- 
fully worked in two mines known as the Long Tunnel, and Long Tunnel 
Extend'^!. It is a true fissure lode, and is associated with a dyke of quirtz- 
mi(*a-dioi‘ite, wliicli is sometime'^ on one sid** of it and sometimes on the 
other. The sti-ike of the lode i-- X. IS" AV.. and rt dip^ AV. IS^ S. at <a high 
angle. It has been worked down to a deptb (d feet, and h vielded 

L17b.G2b ozs, of gold, and paid £2.o7S.2oo in dividemU. In width the lode 
varied from a thread up to 12 feet, and e.xct*ptionaily up to bn teet. 

Wood'ii Fond gold-ti'-ld i^ al>o within an area of fitkled Sihiiian slates 
and sandstones. The primnpal featui’o ot tln^ field is the occurrence of gold- 
beating " flat reefs or " lioors " inteL‘>fHni]ig diorite dykes. The^^e fiat 
leefs vary in thi^kne'^s up to 10 or feet : and in one mine. Tlie Morning 
Star, tliirteen distiix’t fiat rvefs liave Ix^en worked to a deptlt of 1(M) f«»et 
(w iter ](‘vel) for a yield of ovtn- tl.nOG.nnn. ( )tlier inqnntant mines ot a 
similai- character are the X<‘w Loch Fyne and the AL The fonrmr has p<iid 
inaiilv U In, 0(H) in dividtmds. 

.\t Ih'tho ,)(}•( , on the Tapper bluirav. and in East (lipr^slanil, 

lode> ('(citainiiig auiifeioiis sulphide oies (.)C(‘ur. Tho^e of the first-named 
field <n-<* highlv arsciiK* il and have proved vei'y refrat tory : the Cas^ilis ores 
ai‘t* being siucessfully treated. 

Allar/af — I'lie <Ienud<ition of the auriferous re<*fs has produeed 

extensiv(‘ alluvial de[)o^its on <ill the gold-fields. a)i<l it was the shillower 
of these whicli \\eM‘ woi'ked with such sucec^sfnl ri‘siilts in the early div.s 
of gold-mining Subsc) piently the gold wms tracetl into the deep lea<ls, 
■wliii'h are river leals of Terti.iry <ige. now covered hy accumulations of clays 
and sands, and freouently hv lawi flows. In Ahc.toii.i these tUicieut 
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aiiliferoiis vallevs measure in the a^^gre^Mte seveial liiinclred mile^ in length, 
and they trend in a northerh' and soutlieily direction from an old divide 
closelv ap2)roximating in position to tiu? existing 3[ain Dividing Kange 
The Value of the gold won fioni the dwp alluvial l^aids and their shallower 
iributaiies is ]Dro})al)lv not less tliaii In the earlier and more 

pi'os2)erous vears (»f gold mining the 2uin<h2>al alluvial fields weie Ballarat. 
Beiidig*.). CVeswick, Castleiuaine. Maiyhoiough. Araiat. Staw^-ll. Cliiltern. 
Ruthorglen. and Bcechwortln In ino^it of tlie^o centres the gold yielcD 
weie plienomenal. and many la* go nuggets \\(ac found. At the ]);CMmt time 
deep leads are being worked at Ararat Rpaiifoit (Fieiy Fre-V:. Poseidon. 
Chiilterin and Rutheiglen. and new lead^ aie still being sv^tt-matirailly searched 
for by means of the diili 

r)f recent veai'^ alhu'i.il deposit', tliat would bo unpayable by ordinary 
mining methods have been worked successfnllv in manv localities? by means 
of dredges, and at the pie'«ent time tiieie are 26 of these at work in th^'^ 
inimediate vicinity of Blight. 

Ab/r/^/c^s' — The occuir(mce of very la: go gold nuggets in positions rlo^t* 
to the suifa<‘e in alluvial ground, wliern. by re,iSou of their great weight, 
it seems ufilik«‘h' that the\^ eould have been transported by running water, 
has oiven rio^ to much sprMuilation as to rh<ni oiigim and some years ago it 
was sLLggt‘stetl tliat tliex' mav have ]>ecn fornnnl b/ either wholly or i:i 

pent, lo/ tlie dopo^itiuii of golil from a<jueuus solutions. Tire L rgest nuggot 
ever found (" The AVelc«»me Stranger.” fi'om tire Black Lead, Moliagul) 
\seighed 2.b2<) o/>. in its natirral state, ami contaimal 08 IIjs. of rpiartz. It 
was {‘oveied br on]^ a few U'elns of sinfrO'e ^oih 

The discovinv of several laig‘r nugg ‘1" <!ne ;>f rvliich weiglierl t*53 ozs , 
a few iru‘]ies below the ^iirfare. at P( j'l.'idon. ni D'^eeiuber, lOb‘6. and tire 
siiliseipaent uiUMitliir'g of <i number of otli'^'r ^ at mteLvaL, m the same lead 
];is en ibhMl more caielul obst^i sMtiuH'^ to be nude of tie' conditions und'n’ 
which t.hev occur, and there now anpeai ^ to be Utile doui)t a^ to tlreir source. 

Everv nuggot of gold foiiml in tln^ Posudon lead was obsewul to lie in 
the immediate vi' in.i^y of .in ” indie<ito]‘, whi< li c(»uld be seen ti.iversir\g 
the bed ro(‘k forming the floor of tin* lead. Tin' indicators consist of tlii ^ 
beds of slati', wliicli have fjeen mois' or less refilaced by laminated qii.irtz. 
and wlihdi contain jiviates veins. Occasionally the ^yvi ites luis been oxidiz<'d 
and the indicator tin !i con-^ists of feirugnious laininatf'd guartz of a sacclia' 
roidal stiiicture. Saiigilcs of tin* indica.toi', Iniv*' binui as^ tved and found to- 
<‘ontain no geld. Tin* ou-uri’cin e of ',]mi!,(i indicatoiN in the Ordovhuan 
rocks of Ballarat Ea^t. and the fact that when* tliey are inters(a*ted bv ([uartz 
veins the latter are frtM|Uently found to contain missive slugs of gold 
s^rocglv suggests a similar origin foi- the nuggets obtained rn the Pos»ddon 
alluvial le,''d, l\[ost of thc'e migget> luve a e(»ii>Hh'r<ib!e gumtitv of vitreous 
(juartz att lehed to them, and it is In'lievod tlut. in the pr(M;t‘ss of denudation 
thev hive been sired fioni guartz reef', at tli** nil ei'S(.*et ion of the latter with 
the indicator. It is probable tlurefore tlut d tlie indicators were, followed 
into the solid ro( k. other moss veiiu would be luet with, and that xindistiuFed 
masses of gold would be found at the intei sections, as is tlie ease in Ballarat 
East. 
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Bit(nnii)OHs Coa/.—Tliere are three isolated areas of Jurassic Coal 
Measures in. Victoria, two of which, viz., the Wannon Eiver Watershed, and 
the Otway-Bellariiie district, have not been proved to contain workable seams 
of coal. In South Gippsland the measures occupy an area of 2.100 square 
miles, and a belt about 50 miles lone; bv 10 miles wide, exteiuJinR from 
Kile Linda to Morwell, has been proved to contain some payable seams. 
Mining is now being carried on at Kilcunda. Wonthaggi. Outtrim, Jumbunna. 
and Koi'iimburra, but the coal seams, with the exception of those at 
Wonthaggi. raiely exceed 3 feet in thickness. 

At the Wont hag gi )^tate (‘oal Mines the seam reaches a thickness of 
7 ft. 8 in., with two shale bands varying from a quarter of an ii\ch to 1 inch 
in thickness. The seam has been mucdi faulted, and this adds considerably 
to the cost of winning. The coal is of good <tualiiy, but is friable, and there- 
fore produces a considerable proportion of "smalls.** The average cont- 


position of the coal is as follows : — 

Hygrosco])i(‘ Moisture .. .. .. 4*93 

Volatile Hydrocarbons .. .. 31 *32 

Fixed Caibon .. .. .. 51*43 

Ash .. . .. .. 9*32 

10 i )*00 

Calorific value .. .. .. 11*97 


The total annual output of coal is at present about 600.000 tons, of which 
the State Mine produces loC.lXHJ tou<. 


Brn}ni Coni .—Theve are tluee main depo>its of Brown Coal of Teitnrv 
age in \ ictoria, viz. : — 

1. Morwell ar^ai, of about S(Hl square miles. 

2. Albertoii area, of about 290 scpiare miles. 

3* Altona B<iy area, extending from ^Melbourne t(.) AVerribee, containing 
700 S(|uare miles. 

The deposits are the thickest in the world ; one bore at Morwell passed 
through 780 feet of brown coal in a depth of 1,010 feet ; the three largest 
beds being 266, 227. and 166 feet thick respectively. The composition of the 
Morwell coal is as follows : — ■ 

Mbiter .. .. .. 35*08 

Volatile Matter .. 29*24 

Fixed CaCoon .. .. 33*28 

Ash .. .. . 2*40 


l0t)M)0 

(Idoritir value .. .. 8*53 

There is every reason to believe that practical use will be made of this 
fu< 1 in the future. 


2 E 2 
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— Tertiary leads containing stream tin have been worked at Beech- 
worth, Eldorado, the Fpper Hurray, Tooia, and the Latrobe Valiev, but the 
workings have not been very extensive. At Toora, in South Gippsland, 
the deposit of gravels and clays, containing a little tin and gold, is about 
130 feet in thickness and extends for about a mile and a half in length. It 
occupies an old river valley in the Jurassic rocks and has evidently been 
carried a long distance. A very complete hydraulic plant, which cost £20,000, 
has recently been mected and is now treating the gravels ; the question as 
to tlieir commercial value will therefore ^oon be settled. 

In the Xortli-Ea'^tern di'^trict. around Tallandoon and Eskdile. lodes, 
pegmatite dvkes and gieiseiis carrying tin-ore 0 (jL'ur. but there has been very 
little mining thae. 

Copi^'t ', — -At tire XiLoinson Kiver, near WalLalla. the Silurian rocks 
hive bt‘eii intiinb^d bv a hornblendir- dyke i>n feet wide, and through a width 
of 20 feet f.»f thi^ lock coppta’ sulpliid*^^. eentaiuing platinum and palladium 
ar** di^'^ciiiioated. The ( Inite of oie has been proved for a length of about 
TO fenr. Abliough es'^r^ntiallv a r-icicentrating oit*. it h ts hirlna'to been smelted 

It cane* fmm tiie mine and 1 2'a(> ton^ yielded 3 pei cent, of copper and 
18 gi'ains of platinum per unit of (Jli. 

To the west of the ore-body an enriched vein of sulphides is said to hiv-^ 
vitilded from 10 to 1:3 per cent, of copper for a leiigth of 120 feet by a deptli 
of 10. 

Ai'tf nxin *f — Suipliide and oxide of antimony orciu* in quartz v*nns in 
dvke^ in t]t<‘ Silurian rocks and occasionally in the Oriloviciaii. At <3)^ter- 
fi*‘ld a coinidoitible quantity of antimony hi> been won. and at Dt'-'.ont 
about 3.“) tons of ■'Ulpliid*" concentrates cout. lining 2{- ozs. of gold per toti avo 
b“ing expo}tt‘d weekly. 

occurs in smill rpr-mtitios at Pvedbank, Lintons. "Wombat Licek. 
and 3Iildon. 

Mohjhih'Hifc is aKo found in ^mall ipiantitic^ tlie ])e^t deposit bemg at 
V'angarabtdl. in East (Opp^laiid 

WoUf-tin* and Sdni'hir oemrr ill lodes in f_hdi)vicia]) ^ti,it,i at Lmton 
and riiiltmm, and in gianitc at Blount ^[mpliy. The deposits. Iiowcver. 
a[)pcir to be of Mil ill c:vt<*nt. 

03/pwo// Ills ]>een ext*ni^ive]y woikcd in Tciti^uy deposit ^ at Booi t and 
Lilce Boga At Kow Ihain^, in tln^ 3[allce I )i'-t] irt. dcpo^it^ of cartlic g\'psiini 
occur over an ,uea of aboni lOO Mjuare mile-; The minei.il eonf.iins about 
bipcrcnit of e ilf ie sulphite. {\iSO^ ~ 20U , L o( eiipn*^ i idges aitoirt 
0|) foet high and .iNo exteliiL to a d*q)lh of about ;3 feet lielow tlie 
iutei\a-nn!g pla]n'^. The-i* depo^its <o e pro}>a],]y the mo^t e.\tens!v<* in 
Au^tl.illa. 

Edith i^ found in dej)o>its of Tertiain* age in manv localities 
the most notab’e being Lillirur. near Talb(U. vhcre e.vtcn.^ive deposiN are 
now being worked. 
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Table showing the Quantity and Value of Minerals won during 
THE Year 1913 and to the end of 1913. 


Y Icfortct, 


Name ot M»‘tal or Mineral. 


Production for War 
ending Jlst Doceinber, 
1U12. 

Total Pioilin tion to U'.t 
Doi ember. l'U2. 


Quantity ' 
raised. ! 

Value. 

Qu.intity. 

Valm 



fine OZ". 
4S0.131 2 

£ 

030,404 

fine oZ" 
08.(;72.808 

+ 

201.704.4.33 

Silver 


♦ 17,424-'^ 

2.200 

1.3(;o 2.72* 

2(Mb45y 


t 


30,0.78 

7.810 

Platinum 




184 

080 

Coal 


toil'.. 

.5Stbl4:i 

2.78,4.7.7 

ton.'. 

4.0l>7.0.34 

2,440.017 

BroAvn Cual 


4.U12 

SOO 

73.18,7 

20,474 

Copper and Copper Ore 




18.1)04 

21.7.701 

Tin Ore . . 


48 

.7.744 

15.7 15 

,82.080 

Antimony Ore 


2.440 

lr).l()g 

37.800 

240,874 

Silver -lead Ore 




703 

5.700 

Iron Ore 




7,434 

12.. 740 

Wolfram 


10 

.774 

05 

5.1 .30 

Diamonds 



20 


128 

Sapplme^, etc. 





040 

Gyp^sum . . 


2,078 

4,4.70 

21,108 

14.473 

Magnetite 


211 , 

(>44 

383 

1,143 

Kaolin 


288 ' 

442 

5,.735 

1 1 .300 

Diatomaceoiis Earth 


8.70 

4,400 

4,743 

10.352 

Maimane^’e Ore 


20 

00 

45 

212 

Buildin-jF Stones (Ba>alt, Sand'^tone, 
Granitt‘, Mate, Plagstone, Lime- 
stune (for making lime), aho Crude 
Salt) 

1 



3.000. 423 1 

Pigment Clays 


14 

OiJ 

81 

loo 

Totals 


' o 

,331.204 


200.()S8.H5 


* [Atiartfd troiu at Melttuuriie AFint. 

f i iir...M,‘tinii'>arcuoiii oulv, aial an culL rtt-d >iy tin: (iovn iini*‘nr '«‘t<iTi-t Oi. ni huilam-^ 

stunt - (in* Indiin: < ludo salt) raised, duun'4 lull ^^as £l“>h71.j — total to vriid ui lUil mtly rha tieun - tor 
I'Jld nuT l>' m;z yet available. 


3. Queensland. 

The potential wealth of Queensland is remarkahle. by leason of the 
extent and diversity of the mineral deposits already discovered ; the ininini>: 
indiistrv is in a healthy condition to-day, and vast areas of the State still 
remain practically nn])rospected. 

The Coal-fields of Queensland are of great extent, and are of tliree ag*‘5, 
viz., Permo-Carboniferous. Tri.is-Jura, and Cretaceous. The first-named will 
probably proA'e to be the most important in tlie future, as the coal tliey con- 
tain is of the best <[uality, and the seams are of greater thickness and iini- 
formitv than those of the fields of more recent age ; hitherto, however, 
tluw have been the least developed. They extend for a length of about 
S-IG miles in a northerly direction from near the Southern railway across the 
Central line to within 60 miles of Bowen, and other isolated areas occur at. 
Blair Athol, near Clermont, and at IMount Mulligan, about 50 miles west of 
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Cairns. The Blair Athol field is a veiy reinirkable one. for thoui^h only 
2^, miles loni^ bv H wide, as at present known, it eontuii'^. at a (h‘])tii <d' about 
12‘J feet from the surface, a seam of uood hiid "team (‘nal. r>0 feet thick, 
,iml without bands. 

It his been estimated by Mr. Dun^tan. tJ-ove: nmeiit Ge >loaisr. tint the 
Peimo-C’arboniferoiis seams probably e >utain 1.0 ib.O,') tou< or coal. 

The Tibis-Jura coal-fields are of '^perul mtere^it because the oreater 
proportion of the coal hitherto pia.din.ed in Qaejn^loid lias })een obrained 
from them, paiticnlirly fioiaa tire ncialiboiirliood o^ fpswi' li. wlnne coal- 
mining' his been carried on for over .><) yt-Tr> rhc aiea ol tlie pioductive 
Trias-Jiir.i Coal Meas'ai'»‘> is aijpioximately 7i> S’jUo;e miG'i. < liieliy in the 
.south-eastc! n (piadrant of Queens^ -nil. and it lia^ b'ecn eOLmi'iel that tlmv 
probablv contain 47* t* J >* ) ^ )* * ^ tou'^ of coal. 

The Cjetaa/eous Coal Measures rover a wirle .r-ea in the (enfe nf Qaecn^- 
land. wlieie thev cf)ntain supplies of artesian vrater. anl wliere rlieir ('oa! 
.seams h ive not yet been proved prc.duruice. An ea^lerlv developinmt, 
liowever, of these meibUies ot-caii^ at Hnrriim. near r^Iarvo a ‘o i-ah. whe:*e 
( ollierie'^ hivt‘ been wi.Ji’kina for 3''i yeais. The ])ioliictrve are- of th^ 
Burrum co.il-field is about b spu u'c mile^. and it h is been euimate.l to contain 
approxim I tely 10 fJ)U' ).(_)');) tmis of eoil. 

In the a r w tlie Qaernsland coal-fi^"!d> which are known to ]>'^ pro- 
iluctivc probe biv contain about 1.571,* toii> of eoah in seuns over 
I foot in t]iirknc'>s. 

(bald i" vm'v v> ideb' distribiitefl thi'oiiuhont i^tieenslanrl. and maiiv isolated 
yeald-fiehls leave Ix^m wo;k(Hl since the prerioii" metil was first dis-mvered 
in IS 52. 


(htjthjuhi is snLiit<*(l about 10*) niilf^s noitli of Biabb.me Alluviol 
uold wa^ timt disrovcreil Inu’e in 1^67. and the tlist auiiferous jrLd' was biiuid 
in the same year. Tlie lotal yield of rold fi'om thi> fi(2rl ii]) to the <*nd (d tlie 
veal 1012 was £11 .27* ). IbG. 


44n‘ i‘ocks in wliich the aiirifeioiis lasds occur liave be(ni ua!n'-‘d bv the 
Queenslajid Geological Survey the ” IMiddle Gvmpie Senes/' and are of 
PennoO Gi]>ouifc;ous age, a^ determnmd bv mimrrous niiriue to^Nils found 
in them. The>e beds consist of ]imestonr>. >lriles or sGtes, conr lonnoMte^, 
tuffs, and interbedded di.ibises an<l gi'eenstonr^. At hn^r ,s'‘ven distim*t 
beds ot black ura])hitic or anthracitic or-air in t!ie>,c locks, and hive 

a v(U‘v marked infimmee on tin* gold cont(*nts ol the ir(4'.> lutejs's tin-^ them 
In thickness these graphiti(‘ lu^ds vary fi'oni a lu* e th'enl no to 2*)) tret. 


Thr beds have a .lieiieral dip to the ea^t at an <inule of about 2> d'‘iri‘e ‘s, 
while the iuelination oi the ie(‘fs is ueuevallv ti.) the wr>rwai’{l a.t an au'de of 
abnit b*) deurer^. A distinctive feituic of the ticld is tint p iVa-ble o ,!([ 
va]iie.s ar»‘ only found when the rt**db liive ,! w('"tr !y dij). and wlnue tlirv 
interse- 1 black or urajihitic slater, dippim- ni tic* o|C)(juir (biectmu ( ). <* ision- 
ally j- i»rd of rt'.ifiliitic si tte is toiind to rn ‘/rr mo, ^ ,,, mucMiii- 

feroU""late.amd wlirir tlm happens tin* intr,*"^ tine rerG .-re dtiioU invaiiahlv 


toiuifl tt) i)e buiien Fulthennore. win*;** a i*^*! i> at'frrr*Ml 1)\* ,) 
within the hunt" of <i [(**<1 ol gi‘.i[)}}iti* "lot** .m enn*'iinc*.'i! 
pr*»din<*d. luir in the ci^** of a I'evei-;*.-! /nib tic^ i,n.*t n huind 


normil fault 

:>} the O-f} IS 

to h*‘ h.irren. 
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The re'4s vary in thickness from a th^eid to 2'J feet. Sim? erccepti-onally 
rich yields of o'old hive been obtaitv^^d. and in one inst ince one of the monthly 
dividends of a mining eomp.iny amounted to £63,030, a sum equivalent to 
its nouiiii-il capital. At the present time th‘^ held is in <i somewhat depress^ul 
condition, and its future prosperity a|>pe.r‘s to depend upon the success of 
attempts now in progress to test the thinl or lowest graplutic slate bed 
recently found to extend to the east at consideral)le depths below the Monk- 
land slites. 

Chai'fprii To)re)'^ is a small but very ricli irold-h^^ld situated on the Xoctle^cu 
railway line 82 iiules south- w('st of Townsville. The ohlest meks on the 
held are .s dii^ts. slates, end quartzites, which have be^^n intruded and m^^ta- 
morphosed bv granite. Lat^i* dykes of felsite and diorite have intersected 
the granite and sedimentary rocks. Tiie nold. asso?iated with galena, 
pvrites, and some blende, occurs m quartz le^^fs, which are found chieflv in 
the granite, and almost invariably in proxiurit\' to igneous dvkes. Tue 
principal lines of reef are the Day Dawn, Brilliuit, 8t. George, and Queen's, 
which all have an erst and west stirke with a n ortlierly dip. Tnev vary 
considerahlv in width, occasion illv widening to a^ much a^ oO feet. Over 
£27,U')0,(H33 worth of gohl has bc^m won at Chuters Towers since 1872. and 
although the held lias not be^n in a very fioiirishing state for som-^ time, 
the geologieal features connected witli the occurrence of the gold point to the 
probabilitv of a removed prosperity. 

Mount Motyun, 25 miles south-west of Rockhampton, was discovered 
in 1832. It is umpaestionably the most remarkable gold and copper mine 
m Australia. An area of 1 square mile was purehised from a s-deetor for 
£040, and a (*ompany, with a capital of £1.000.000. was subsequently formed 
to work it for gold. Tiip upper portior of the deposit, consistmg principilly 
of limonite, was enormously rich in hue gold. Though the metal was .seldom 
visible in tlie ironstone, much of the latter t'ont lined from 30 to 10 ozs of 
gold per ton, and in one year the Company paid a million sterling in dividends. 
The total anu)unt hitheito paid to the shareholders is nearly nine millions. 

The geological foundation upon which this extraordin irv deposit was 
formed ronsisttul ot a series of limestones, and handed c!aysti)nes and tail's, 
with sills and dvkes of ([iiartz porplivry. Subsequently tliis stratiheal series, 
which is piobablv of Carliomferous age. was intruded by hornbleudic granite, 
and still later })v andesitic dobciite dykes of at least tw(^ age.s. It is probable 
that the intrusion id tlie hornbleudic granite wcis the cause of (1) the metu- 
iiiorphism of the sedimentary senes : and (2) the impregnation of these 
rocks with iron pyrites containing small propo.tions of gold and ( opper. 
The later intrusions of the dolerite dykes, of wli'cli tliere is a coinplet^^ net- 
work. probably completed the alteration (si'itiv ition) of tic* ore bojies, which 
in tie* lowest h*vels. consist of m.assive <[uaitzite impregnated with low-grade 
(oppe** .ind gold bearing pyrites. The invasion of tlu* dolerltes wis probably 
also responsible for vigorous solfat.iric action, which had tic* effeU of concen- 
trating on tlie top of the deposit pyrites containing higla proportions of gold 
and coppci . Siibsecpiently atmospheric agemues caused the decomposition 
of the pvrites, the bulk of the gold being left in extremely ncla limonite ore, 
wliile tlie copper was leaclicd and vedeposited lietween the 3nu and 650 ft. 
levels. Below the latter depth the ore becomes gradually poorer. 
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The i»oIJ ill the lim(»nite was extremely pure, beiiiii worth £4 4s. 8d. per 
ounce. 

The Mount Morgan oie body is approximately wedue-sliaped. its dimen- 
sions being about 1.200 feet in length by 500 in width, and it is believed to 
thin out at a depth of about l.lOO feet. 

An extremely good liie-biick is made fiom a bed of sluile. 30 feet 
thick, found in the Tiias-Jura rocks in the vicinity of Mount Morgan. 

Amongst otlier gold-fields which have been worked with greater or less 
success are Clermont. Croydon, Coen, Etheridge, Eidsvold, Calliope, Hamilton. 
Palmer, Ravenswood, and Starke. 

Copper. — Undoubtedly the most important copper producing territory 
in Australia is the Cloncurry Field, which consists of an area of primarv 
rocks (probaldy Silurian) about 200 miles in length by PX) i]i width. Clon- 
ciirrv is situated 480 miles west of Townsville, with which it is connected by 
rail, and about 220 miles south of the Gulf of Carpentaria . 

The prevailing rocks are schist^, Cjiiartzites, indurated slates, marniorized 
limestones and calcareous tuffs, witli intrusive granites, porphyries, diorites, 
etc. 

A notable feature of the district is the uceurreiice, along the tops of ridges, 
of lenticular masses of hematite. 

Altlioiigh compaiatively little prospecting has yet been done, quite a 
number ot depo.^its of extremely rich copper ore has been opened, and some 
of these have i>een developed into very important mines. Generally speaking 
the ore deposits occur as interstratified lenses and bunches, sometimes of verv 
hirge dimensi<nis. and a small proportion of gold is frequent Iv associated with 
tlie copper. The field has unquestionably a great future before it as a copper- 
producing area. Amoimst the most important mines of the Cloncurrv 
Field are 5[ouut Ovide, Mounl CutlibcLt, Mount Elliott, The Hampden, T1 e 
Daelies^, and tlie Great Australia. 

The Gicat Fitzroy is an impoitant copper mine situated 10 miles nortli 
of Rockhampton : otlier notable deposits occur at Mount Perry, and at 
Fviik Downs, ue ir Ciemi • P. 

'riii mining w<is ('ommenced at Sra/ithoipe. ne ir the soiitlnnu border of 
Queensland, in b^72. ami for a period of .i bout (‘l(A-en ye u s afterwards 
large (piautities oi tin-.stone Wfue reeoveivd fiom tlip Liianirt* of tint district. 
Thereafter the produerioii gindually demeised. tlioimh tm milling is still 
carried on — pn’m’ip.dly by uuluis of di't^Ues, 

Tlie Hei-bmton Distiiru, in Xoitlicin Q.ieimdand. i- the pihmipal tiri- 
in'odueing field of the State at the present time otlier impoir.iut tin-beariuf^ 
localities beimj Annan, Kangaroo HiH^, Fossibm.olv, and Stauhills, near 
Croydon. 

The Herhertotf and Chdhufoe Distrirts oon^titut** .m im[>ortant miiu*r<il 
field, and contain deposits of tin. eopper, silvei -le.id. woltmm, lusmutli, 
molybdenite, antinu)ny, gold, mouazite, and co.d. The eountrv is verv 
mountainous its altitude varying from LOod to f.mO feot above sea-ievel. 
It is situated to tlie west of Cairns, with whieh it is ronuf'cted by railway 
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Tlie oldest rocks about Herberton are tiift’aceous sandstones and shales, 
probably of Carboniteroiis age. which have ])een intruded and highly meta- 
morphosed by granites and quart z-porj)hyries, while both the latter and the 
sedimentary series have been intruded by later dykes of diorite, andesite, and 
el van. The alteration of the sandstones and shales near Herberton and 
Irvinebank has been so complete that little or no trace of their original bedding 
can be distinguished, though at Stannary Hills fine contorted sections can 
be seen in the banks of Eureka Creek. 

The ore deposits occur both in the sedimentary and in the intrusive 
rocks, but generally within a sliort distance of the boundary between the 
two. True fissine lodes are of comparatively rare occurrence in this field, 
the ore bodies consisting for the most part of pijies, bunches (chutes) or 
impregnations. 

Xear the town of Herberton large quantities of stream tin were obtained 
over 30 years ago from an alluvial lead which was traced down under basalt 
and which is still being worked. Subsequently quite a number of ore deposits 
was found in the quartz-porphyry near the alluvial lead, and these developed 
into most iriegularly shaped chutes or bunches, some of which were extremely 
ricli. They are of all sizes. ])ut rarely exceed 100 feet in length by 15 feet in 
width, while they have occasionally Ijeen worked to a depth of about 700 feet. 
The most important of these deposits at present ])eing worked is " The Rain- 
bow,” which is of considerable size, and is yielding siliceous ore containing 
15 per cent, of black tin. 

At Watsonville, 6 miles to the west, sijuilar ore bodies occur in sandstones 
(quartzites) and shales near the junction with granite, where the tin is fre- 
cpiently associated witli copper ores. 

The Irvinebank ^lining Companv has a large crushing and tin-smelting 
plant, 18 miles from Herberton. which is served by a number of mines within 
an area of sedimentary rocks. The most inipoitant mine near Irvinebank 
is the Vulcan, wliich lias a vertical shaft 1,160 feet deep, A series of diseon- 
nected, Init in many cases ovei lapping, bunches of tin-ore of great size and 
irregulai* form, have been worked down to a de^itli of 1,050 feet, and there 
are indications that deposits occur below that level. This mine has had a 
lUdst successful history and its future prospects appear to be excellent. 

To the soutli of Irvin(5>ank tliere are iiumerous deposits of tin around 
Spring Hills, Smith's Fre^dc, otc.. in sedimentary roc'ks, while at 5Iount (la met 
about £36<h()0D worth of (‘opper was o])tained from ore-bodies in granite ; 
howev<‘r, in the lower leveb of this mine the oi e became zinciferous and iron 
ppltes replaced the cojipei* ore. 

A few miles to the west of Irvinebank the Victoria silver-lead lode, up to 
5 feet in tliickness, is being worked at a deptli of 200 feet, while at Montalbion 
the same class of ore occurs in irregular bunrlies in 'Sedimentary rocks. 

At Stannary Hills l)Oth tin and silver-lead are found in the sandstones 
near tlieir junction with intrusive quartz-porphyry. Tlie tin-ore occurs in 
a cldorite gangue in irregularly-shaped bniulies having the same character 
as those in the Vulcan 5Iine, and has been work^.d to a depth of about 700 
feet. 
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About 18 miles west ol: Stanniry Hills depout'^ of wolf i am. b srnurh. 
and luolvbdeiiite are worked at Bamford Hill, neir Pettord, and 10 miles 
south-we.^t of the Litter place a considerable area of sedinieiitarv ro -ks cou- 
tainiiitr tin and wolfram occius near Koorboora. Many of the<e deposits 
are beimr worked in a small way. Seven miles fir.th^u* west, in Torpy's 
Crooked Cieek l\Ime. an iriea'ularly-sli iped pipe of shver-lead ore is beiuz 
worked. 

At Chillagrie. wdiicli is coufieeted by private railway miles baea) w.rh 
the Government line at INLireeba. extensive (‘opp^r and lead smdtinu works 
were erected to treat the products of the district, but a:thoa*^ii the ( >ppei‘ 
lodes in the vicinity were ex( eediii;aly promising ol the suiface thev i died 
to carrv tlieii values to a depth, and most of tlir- (hnllag:)*'^ Couipanvd Mines 
liave now bepii ( los-ul down, the wre'ks being k'^^pt gomg bv otlew miiif^s ia 
the (listri'-t. 

At Mungaiia, lU miles from Cbillagrje. soiin^ verv iutere^cing silver-lev] 
deposit-^ oLi'ur in the (xirofia and L idy Jane Mines. The cue o' <'urs in caverns 
in liuu'^tone rock elose to its junction whth granite. Sumo of these o:e-b >die> 
are of great magnitude, in one instance as miieli as llU feet long bv dD feet 
wide, and (aver 30^^ feet in df^ptli. In the (tiioJ i Miiee eon^ideiable (ptantities 
of oxidized lead and copper ores \vere found underneith galena and e )ppeL 
pyrites. Tliis unusual oceurrenee was probably du'^ to the surface waters 
having found tlieir way bidow tlie sulphides through one of the s.de channels 
which aie so numerous in lime-^toue eaves. 

As the eont.o.t between the granite and the limestone Ins bie.i traced 
foi a distance of mtnv miles, it is probable tint numuo;i> oth'w deposits of 
a similii chiraere- will be found. 

About 23 miles west'U'ly from IMungaiu, in the Klondvke D.striet. a sm sit- 
ing plant has ])een ereetecl by the Miunn uh C enpanv to tre it tlm copper 
(rrvs fiom their mines. Tlie^*^ ores also cont iin an appreciable p!‘C)portiou 
of gold 

dVolfVtm Camp situited aliout Id nii!e> north-west from Diinbulih, 
a stati(jii on the Chillagoe Il.ulwav Wolfram, molyljdeiiitic and bismuth 
aj-e extensiveU' mined In-re in intrii-ive grrjsen e]o>o to it^ juuftion with .si it(c>. 
Th(‘ oies occui in bum In^s and string'^ in vei \' i i jt^gnlailv-di iped (dint(s or 
pipes, similar in their mode of occuiaenee to rho tin-!>e uang dop-isits of 
Herlxndon. Tin* g(nen’<il trend of tlc' wolfium < hut**<. howevt*" is nortjuu'lv 
and tliey liav*' occasionally folhiwed on their diji for .is mindi as bOd 

lc(‘t in th(*t diie(‘tion. d he ()j(‘s ar*.* in\Miiabl\' finind in a (juaitz gaueue. 
The TrvimdMTik hlining ('o. li.is elected a ''oniptct p! mt at AVolfram Camp 
tor the 1r(Mtin(‘Ut ol theso or('s. [ molvbdenitr is >ei)a rnttal i.oni the 
w<»]fn.m and In^muth by jig-> and < oiieenDv toi s. and is tinallv lecoemred 
fioiu the tiiiieg- ]>y the ilot.itioi) pio(a>s 

diom Xoitlii'ote. If mile-; w(»st of MaK^d).!, lor.i distanee of .ibout 30 
in a n<»i tli-v estt^i ]\ (liiecfion. ofa.airs a belt of slat(‘^ and sindstoiios ('cm- 
taining <iiitiiiion^ aial gohd d(p)U''it'^. Botn met.ds otaair in (juartz r(^eG, 
.'>cune of which are lutiubofhhMl whih‘ s^jtiie jutrisoat the strata. Somi‘ of 
the.se leefs contain gold only in other- ne.oly puie siiliuite is found, wdiilst 
in r.tliei^ again gold is assnenred with the antnnonv oi'e. The antimonv 
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lodes are worked intermittent iy. the industry beinit iuflueneed by the market 
price of the metal. The sedimentary I'ocks of tliis district are traversed iiy 
immense dykes whii'h have been mu(‘h altered by ^ecundlry silica. 

The wolfram deposits of Mount Caibiue aie situated about 22 iniles 
west of Mount alo!lov nulway stuiou. Tiiey occur in dykes of coaise peami- 
tite wliicli have intruded lii^hly altered blue slates ueir thei:* junction with 
a ^iranite 

The neumitite dykes vary in width from an im h up to 8 feet and thev 
occur in moie or less paiahel ''C-ies, tlioiiuh adjoining dykc.^ are fieuuentlv 
connected bv smaller ones I'unnine in evci'v conceivable direction. The 
result is a complete netwt>ik of ore-bodie> in wliic'h the wolfmm is distiibnted 
in an aveiMue proportion of about 1 *3 per cent. The d'r^posits are being 
worked ]<y tunnels several huii’lred feet beh)W the top of the mountain, and 
it seems probable tlmt they will bo found to increase in width as o-roatei depth 
is attained. A I irsie dyke of felsite {•lo'ssc- the mount un ne ir its summit, 
and intersects the peuni itite senes wliicli is evideiitly f>bler tlian it. 

A vei V coiiiplete crushing and conceatratiina plant, coiitaminu twentv 
held of stamps, is emphfved in treating the ore to nil rhe^e mines, which are 
mainly the propeity of the Trvinebank Minina c’ >nipinv. 

The granite mountains on both sides of Mount Carbine aie stanniferous, 
iiiid on the northern side considerable deposits of alluvnl tin-ore are being 
worked, at intervals, ne irlv as fir as {/ooktown 

It mav ]>e stated tliit from !.<►) > to l.jOb m‘^n one miking a living bv 
working a] LiivLd tin within the HiU-beiton. Chillagoe. and Cooktowii districts. 

The princijial difficulty connected witli niining in tliese held' the scarcity 
of timber for fuel, which at some of tlie principal centres costs as much as 
23s. per cord. The lei-ent discovery of coal semis at Mount l\[alligan, which 
is only 30 miles north of Dinibulali. a station on the (diillagoe railway, is 
tliciefore of immense importance to tlie mining industrv. A riilw>v is in-)W 
l)eing constructed to the coal-field, and it is safe t<-) siv tint the cost of fuel 
at tiu* mines will shortlv be rcdiictul liy oO per cent, 

Tc.ruiC^Xear the town of Texas on the southern Imiahc of Queensland 
an impoitaiit silver-lead mine, called the Silvin* Spiiir lias been sueeessfully 
worked for many years. The ore con^'ists of argmitif(Mous galena with zinc- 
blende and a little C(>ppe'* pyrites, and it occui‘> in (uxrensivt* lenses in Permo- 
Car]>()niferous nu ks. 

Piecious Opal is found in Upper CietaetMJUs rock^ in the western districts 
of Queensland. Tlie most important opa! W(c kings are at Paroo, Kyabra, 
and Koroit. Otlier hu-alities wheu‘ tlu' gtan his lietai found include J)uck 
Cri'ek. Bull Cre(*k, Sheep Station Cieihc. Vowah. and Kyuuua. 

S'f pphirc hfining is practised to a cou>iderab!e extent iii the Anakie 
Distiict about 2n0 miles west of Pockhaiiipton. The geni>toue-<, which are 
blue. grc»un or vellow in colour, o cur in a Post-Terti iiy alluvial lead, 
assoi iated with wuter-woiii liouldeis of basaht, granite, and sandstoiu*. The 
leail lam i>een tiM<-ed for a distance ot about 27 miles. The origin i! murix 
of (he sipphires is donbtlt^ss tlie basilt wjin h occurs near the source of the 
ailuviil (leposit. and the gems li ive been mU Irer* by the weathming of the 
1 ( >ck. 
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Table sho\vix<t the QrAXTiTY axd \'ALrr ()r MixeraL" Wox dlrlvg 'ihk 
Year axd to the Kxr) of 11M2. 


Qi/f. (. n . 


Wuirial. 

PlOtllK tHJll Ml in. 

Quantity. 

n r.iiaiiia 

VTl 

Vain- 

lt»ral PiK lih tiun ti» 

ruj, 

Quantity. 

51- 1 I)-.' • iiiOer 

Value, 





€ 

Coal 

. . U02.1br> t(»u- 

33S,2C4 

14,154,040 ton- 

5.377,240 

Gold 

347.l>4(i OZ-. 

J.477.n7!» 

17.707.030 OZ-. 

75.218.404 


tme 


line 


Sliver 

.300. 1 SI OZ-. 

00. 

13.4!>7.i25 OZ-. 

1.722,319 

Copper 

2:J.12U toll- 

l,O0s.2sU 

10IL103 ton- 

10.948,309 

Tm . . 

3,230 

3r4..3o3 

134..503 

8,109.301 

Lead 

3.10S 

5.3.007 

30,003 

534.504 

Antimony 



4,181 

50,953 

Opal 


3.tltH_) 


172.195 

Wolfram 

1)20 ton- 

57,821 

8,350 

73.3.00.5 

Waimaiie-e 

30s 

1.2S1 

17.004 

04,589 

Bismnrli 

li>7 

I0.2ol 

000 

111,089 

Molylxlenite . . 

lo2 .. 

17,340 

1,415 „ 

1.33,703 

Limc-toiie 

07,17.3 

24,170 

800.807 

270.427 

Gem-a 


40,010 


220,302 

Iron-tone 

1-3. .320 ton- 

0.o;l3 

250.801 ton- 

202,780 

Scheelite 



20 „ 

1,772 

Fireclay 

t>,33lJ 

2,535 

23,491 

0,533 

Graphite 



148 

732 

'J’utai- . . 


4,1 j 5,3.35 


104,000,087 


4, Tasmania. 

The West Coast. 

Xiic Obt Cuci^t uf Xtisniaiiici c<-)ii>Nts (4 very iiiouQttiiiifjii^ ('oiiiitrx' 
of Siluiiciii and Pre-Silurian ^edim^mts. with 'aTanitos and other 
intrusive rocks. The granites are t^J-'djably luuinly lesponsihle for tini 
niineredization wliicli has of lat^ yeai's re>n]red in the development of a iiiimher 
of important mining fields within this area. 

Warafal Field . — The oldest and important of thes(^ fiehP 

i-v til, it of Waratah. where the 3[ouiit Bi^i lioff tin mine has had a 
juost -.UK'e-sfiil history during the la^t jii year>. Mount Bisidioff is 
formed of Silurian .whites and sand^Daie>. whieh have been intruded 
].y a dyke of topaz-porpliyry varyiuu in uidth from 6 to MO f,.,‘t. 
The general course of the dyke is <ihout nortli-wt^-t and south-east, 
but near tlie top of the mouutain it mnkes a complete hoLM^^ltoe 
bend. The poipliyry Mmt<iiiis about ’d per lent. of tm-oxide. and i he 
elates and sandstones, which have f>eeu altined by contact motamor])hi,-»n. 
also contain, within a di^tam-e oi ab(»ut bo feet of the dvke. small veins and 
impregnations of tin-oiv. The denudarion of the dvko during past ages 
resulted in the formation of a vast talus of detiital muteiiak whieli in the eaiiv 
years of the mine's history yielded almost falnihuis let urns of tin. At the 
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present time the dyke, the adjacent sediments, and the detrital material are 
all beinir rein )Yed by open-cast workings in a series of benclies. and are 
sent to the mill in cunj unction for an averai^e yield of *.j per cent, of tin- 
oxide. There is also a lode known as the Queen lode, which is being worked 
underground. It intersects both the elates and tlie dyke, lias an average 
width of 3 ft. G in., and yields about 'To per cent, of tin-oxide. This hxle- 
stufi is also treated with the material from the 02 )en cut. From a commercial 
j 3 'int of view the mine has a uni<|ue historr. The coin]iany was floated 
in 1873, the ('apital actually ui) amounting to only £7.600. In the 

40 years whicli have since elapsed the shareholders have -oceived upwards 
of £2,400.000 in dividends. At present the total cost of mining, convepng, 
and milling amounts to oiily 4^. lid. per ton of ore. The plant is driven 
by hydro-electric power, the waiter havinu a hydrostatit head of ."IGO feet. 

The 3Iount Bi^choff Extended mine adjoins tlie ^Inimt Bix*hofi. and 
contains a lode averaguig about 3 feet in width aiid yielding *94 per cent, 
of metallic tin. The workings t^xtend fur a vertical dejitli of 750 feet, and 
nearly 2<t00() tons of ore are treated annually in a ten-head mill. 

The MaiiUet Silver-Lead mine is situated about 5 miles w'est of Mount 
Bisclmif. The lode ( hannel. wliicli oramr^ in dolomite, varies in width from 
h to 100 feet. Tile lode exh[bit^ a banded sti'iictuie wuth vem'> and louses of 
silver-lea<l-zinc ^ulpliide^, with orn-asiomillv a little jamesonite and ruby 
>ilver ore. T1 h‘ lode Lhaunel has IxM.m worked for a letigtli of about lOQ L-et. 
The mill is worked hy wmter power, a iiydro'^tatic liead of 150 feet lieing 
available. The concentrates ('ontain ounces of silver. 5n jier cent, of 
lead, and 11 pier cent, of zinc. 

The Mount rieveland Tin mine situated In miles from M(»unt BischoU, 
Oil the Whyte liiver. A lode of considerable width and said to yield *9 per 
cent, of tin oxide lias been w'orked <iu open cut. and lias been ju'oved at 
a low'er level to consist of 2>yiii'i' oi'o. 

Mno'in/.- -Alliiviiil de 2 )osits of osiniridiiaii are wanked in the 
Xirietcen-mile Cheek an<] otlier triburaries of the Savage Rivt'r. near Bald 
Hill, to tlie north- waast of Mount Bi^clioff. 4’ne mtual occurs in grains and 
small nuggets in tlic i lawices of tlie rocks toiming the creek b« d^. The 
largest jneee yet (li>eo\'eied wagghs a])out 2 onn* cs Tite source of the metal 
has been piajved to lie seipjentiiie i‘o( k. in wliii h it ai^liears to be 821 ir>ely 
disseminated in grains. 

T]*l‘ TfdJifJf Ffchl is situated aliout 15 nnles south of Waratah. and the 
princiiial mim^ is the Xorth Mount F<iriell .Sihau'-lteul i\[in(‘. Tlun'e au^ tliree 
lodes v.irying from 5 to 2n feet in width in the jiroiuany. and they oecur in 
ei lulled S( hi'^t near its juiation with intiiuua^ consists 

ot‘ argentiferous galena w'itfi rmly a trai e of zitu -hheabn The output is 
about 2.7<>tt tons i^er annum of ]hcked (U‘e and rmu'entuites, the former 
(oiiraining (>3 2'<‘t-‘ cent, of haid <uid 75 oiuu es of silver 2>*n‘ ton. while tlm 
lattm* avtuage 53 per (-ent. of lead ,ind 55 ouuctu of '>ilver. 

In the lli)S(hci'if Fnlil. near tlie town of Ilosebery. on the Burnie-Zeehaii 
raihvav. there are thiau^ important mines, via, tlie Tasiuinnin ( 'o]32>er Com- 
p.inv. the Primrose, and tlie Pfin'i ules The Tasmanian ( ’oiiper C’omiianv 
is a misnomer, as thev woik a silver-lead-ziia mine. The i ountrv rock is a 
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sili(‘ioiis schist and the ore-deposits consist of large inter bf'dded lenses of 
tine-grained pvritic ore with galena, zinc-blende, and a little fahlerz. The 
lenses extend for a length of 2,504 feet with a. maxininm width of 00 feet. 
Over 30.000 tons of ore have already been exti'acted. tlie average ('ontents 
being 25 per cent, of zinc. 7'V-H3 per cent, of lead. 12*3 ounces of silver, and 
*145 ounces of gold per ton. The developed and blocked-uut ore reserv.*s 
have been estimated at 227.3 (’m) tons, and the prohahle ore re.^erves at 
773,0<X) tons. 

The Primror^^ is an adjoining mine c(jntaiuing {b'prtsits of similar ore, and 
the two mines are worked, under thr one management, by means of tunnels 
and open cuts. 

Tlie Hei'cnk's Mine is situated at an altitude of 2.^b!) foot nii the slopes 
of IMuuut Read, about 44 milns from Ro'>cberv. It contains three laige 
lenses of sulphide ore of simihir cliaracter xo that of tlie Tasmanian Coppfn 
Compaiiyk iMiiie. the averagi' c«.)iup.;^itiMU being 2*'^ per cent, of zinr. S p ‘r 
cent, of lead. 8 ounCc^‘ oi silyei. nnd ’IG ounces of gold per ton. while the 
most eastern lens also contains u fair propoition of c<'pper. The piohohlt' 
ore re^erv^^s in the Heisniles 4line Inive been estimated at about .5^0,1)00 toi’s. 
The future su('ee>.'^ of these mines appeal rs to depend upon the adoption of a 
method of treatment which will enable the zinc to be laa-overed in addition 
to the other metals. 

The Ppitisoi> Bell Fiehl contains a number of tin mines, of which the ino'^t 
impoitant are tlie Renison Boll, Boulder. Central. B^mzance. Dr< <iduought. 
ainl Federal. Tliev are situated near tin* Renison Bell Sratioii, on the Emu 
Bav Eaihvav. The puneipal rocks in rhi'> locality ( onsist of .slates, fifth, 
ctiid intrusive ([uartz-porphyry. The ore-bodies are composed cliioftv of 
pvrrohotite and iron pyrites can-ying ea--iterite. and thev have been deposit e<l 
by ascemling solution', and v«ipoiu-. along faults wlneh have iissuivd the 
eountrv rock in a very irregular manner, causing the lochs to exhilht manv 
hramdies and ilat floors. The sl<ites in the vicinity of tlie hnles liave also hceii 
impregnated hy veinlets of tin-hearing pyrite>, Thc^ gungue of the urt* 
h.)dies consists chiefly e)f c[uai tz and dnloiuitf*. Rk'Ii poeket^ and hands of 
tm oie aie o{*ca.sionaliy found in the Io<les. The oxidation of the suljiludt* 
ores has resulted in the formation of ru h stannift'rous gO'>s<in at the surfai'e. 
< 01(1 largt' cpiantitie^ of this have be(m profttahjy Tlau'e was also a 

( orisiderahh* accumulation of (hgrital ore on tin' ^ides of tie* lulls, and from 
tills the tin was recovered hy duhnng. Tla^ mill at the Renison B(‘II Mine 
contains only tmi head of stamps, and tlie or(» at present being treatiM has an 
average yield of *G per cent, of tin oxidm 

The Ztechmi F — Tne town of Zeeiiau h tia* prna ipai s(‘ttleni(*nt on the 
t*st Coast. <tud n(jss(*'''ses important .sini^Iting \\'o!*]v>, lH*'.id(S iMung tlio centre 
of a group of ruiims. Tln^ principal prop^ntii*', in this district are the Zeelian- 
Montana Cuni. Silver Qinam. British Z^aMKoi. Siiv( r King, and Honali, ]):it 
at tin. pi'e>«mr time onlv tin* two ftist-ne nc'd ar(‘ Innug W(»rk(Ml. At th( 
Zpphrfp-Moefaerf Mtee Silurian slat(‘s and tiift> fo,iu th(‘ ('ountry rocks, and 
with these an* a->s(Knated intrusiv(* dykes of stilito. The ore bodies are in the 
Form of north and south fissure lodes, tl.e tilhug of which principally com- 
posed of siderite with galena zinc-bh*nde. and pyrites. A Muhes of fault 
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fissures, locallr called slides, with a general north-west and south-east strike, 
have intersected and dl-iplaced the lodes. As the siderite lodes approach 
the south-western or footwall sides of the slides, they are split up into 
branches which frequently contain chutes of argentiferous galena. The con- 
tinuation of the lode beyond the hanging wall of the slide is usually barre’i 
until it approaches the footwall of another slide, when similar deposits of 
galena are met with. The shaft has been sunk to a depth of 8<)0 feet, but so 
far practicallr no payable ore has been f(mnd ]>elow the 500-ft. level. The 
mine has p?id about £180.000 in dividends rjince 1803. 

The Cutti Mi}*e is situated 5 miles from Zeehan on the railway to Eems‘>n 
Bell. Tlie country con^i'^ts of alterations of ferruginous slate aTul serpentiim. 
Lenses of pvrrhotite occur in the serpentine, and the ore contains about 5 per 
cent, of copper and 12 per cent, of nickel. The lenses attain a maximum 
width of 11 feet, and are .sometimes 100 feet long. This mine and a .similar 
om adjoining it are at present in the prospecting stage. The ore has been 
proved at intervals over a distance of about 1 mile 

The Moiiiit LijeU Field ■ — ^Tim l\[ount Lyell Mining and Railway Company's 
property is situated near Queenstown, about 15 miles from Strahan. The 
principal mines owned by tlie company are the Mount Lyell, Xorth Blount 
Lvell, Comstock, South 5tount Lyell. and Lyell Thar>is. 


The LffeJl ore deposits consists of a huge lens of low-grade p\uitic 

ore of the following composition : — 


Sulphur 

Iron 

Silica , . 
Alumina 

Barium sulpluite 

Cop])er 

Silver , . 

Cold .. 


(‘cnt. 


3f; 

2 ’8 
I'l 
0*4 
1 *8^) oz, 
*01 


. per ton 


The ore-body occurs in tuffaceous schists close to their jun(‘tion with con- 
glomerate. It is pmbaljle that it has been deposited from ascending solutions 
in a cavity or fissure formed by a fault, and there is evidence, ospocially on 
the hanging wall, of its having been enlarged by replacement of the .>chists. 
The lens has been worked by an () 2 )en cut to a depth of 470 feet, and bv 
shafts and levels to a further depth of 350 feet, while bores have proved that 
it extends to a total depth of 850 feet. 

The present ore reserves are estimated at two million tons. The ore is 
smelted in conjunction with the Xorth Mount Lyell ore in the proportion of 
2 tons of the former to 1 of the latter. 


The South Mount Lj/eJl Mine contains a pyritic ore-body similar to Mount 
Lyell. and containing *38 per cent, of copper. It is estimated to contain 
about 3(M).0(X) tons, but has only hetai opened iq) on one level at present. 


The Xorth Mount Lj/elJ Mine is situated about 1 mih' from the Mount 
Lyell. The ore-body is an irregular lens of lavLTo dimensions, hounded bv 
conglomerate, and it has the appearaiu'e of having riMulted from the meta- 
somatic replacement of schist. The ore is silitimis. and contains bimches 
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and impregnations of boriiite and opyrite. Its eoiupo'^itiuiL Ls as 

follows : — 

Cl ipper . . . . . G per cent. 

Silica .. .. . . . Go’TO 

Iron . . . . . . . 7*7 

Sulj)!!!!!’ . . . . . . . G 

Alumina .. . . ,.10*2 

Barium sulpliato . . . . . 1 

Silver .. .. .. .. . I'lo oz, per ton. 

Gold . . . . . . . . . . A trace 

The len^ has already been proved to a dt^pth of 1.1 1)0 feet, and lias been 
stoped for a leneth of l.ijon feet at tlie Xo. 10 hA'el. 

The ore re'^e^ves in tlie mine are estimated at Ltii'iO.Oori ton-. The ore 
from the Aluiint Lvell and Xortli i\Iount Lyell Olines i*^ smelted, in ronjunction, 
in blast fuinate-'. in tbe proportimi of 2 ton> of tlie former to 1 of the latter. 
Tlu‘ matte is treated locally in r()nveitmn. and the ie'^ult me blister cupper is 
refined at the Pmt Kembla A\oi]cs Xew Suiith AVtde^. 

The Xurth Mount Lvell uie deposit extend^ into the ('unt^fnch .s^'CtioU on 
the nurth. Tlie Lyell TJi<ir>is L a .similar dcpo^ir of h)\vei nrade 0( riuring 
in the '^chist : it fancn about 2 per emit, of copper. 

The North Coast. 

T]>e BhffJjr Riter hfin Or(^ I)rp<)>}t is .situated about Id nnle^ trurn Ibirni'c 
on the Xuith CrK-t. Th'.* uic body consi-,ts .i biine veitieal b^ d ur of 
hemitite hiviun’ a noitli-emt and snutli-west >ti Ike for a di^vtcuee ol owr a 
nc!e^ and eppar^mtly mterbcdded cvitli slates and ^and>toiies of pr'^-Silui iau 
ai^e. Tlie Blytlie Kiver lies cut ir> vvv tlnramh tlie deposit which extends 
up butli shh'S of the itoiae. It lias be-]t e^tim-it'al that theic aie at hxmt 
2D.DtM_tnijp toim of oie in tlie depo-it ab(_»V(* ho'*'! of rlie river. Tlie deposit 

h >s been sampled over the wh'hc outcrop, and the aUtshmis ,nive an average 
vn*M of (»‘3*2b!) per cent, uf non. 7 pci’ ( ent. of -ilica. and uncji; piu r^nt. 
of pliosphoriis. Xothina his yet btHui dme^ towaiifs utilizing th's valuable 
d'MX'dt of iioli oJ‘e. 

Oil Shffle TJepu^th of t]ie ynrfl^ — -In the Mer>cv dcrian there aie 

deposits of a pccniiar ve>inoid -Ui'e known as Ta-'miuite. wlii. h is believed 
to be of i'onsL(ler«ibIe conimeuial vabie a '•uurre i>f fue 1 oil. The shale 
o<-cU!s as a >eou in the Minne uidstoinm of rh^ [^‘’‘mo-(7 u-bo(uGL(»u- sin'iew 
amd in the U“ieh})oui hood of L itrohe it h m an ai^e th'ekne^- of j ft . G in 
It \< a brownnli Lniiinat' d lock i onsi'>tiiin of '.aiak.' nnid t Ii oicjlt whi« h are (In- 
.-'uniuited numeioim minute y»*G()W i-sinuimdookina *li>e>. which ai'e beheved 
to be >])or<inuii. The peruli O'ltv of the icNin-tnl dni ^ is tlur tliev eont.iin 
ahout 2 ])er etmt, of -ulihinr lu eombiuaiion wuh tiirir eiibon and hvilrom-fi. 

The .iverige conupo^itM tri oi the <]iih‘ n foMun^. . - 

^.loisiure . . . . , I ' In 

^''o]a.t^le niritter ,. . _ 2G-(;‘) 

Fixed eai bon . . . . . ;p j } 

Adi . . . . . . . . pi;, jo 

1 DO • 

2 p(‘r cent. 


Nubihur 
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The shale yields, by destructive distillation, from 30 to 50 gallons of oil 
per ton. Mr. T^velvetrees, Government Geologist, estimates that there axe 
in the ^Meisey district 12,000,000 tons of shale containing 2,000,000 tons of 
crude oil, equal to 1 J million tons of fuel oil. 

The Latrube Shale and Oil Company are erecting retorts for the pro- 
duction of oil from Tasmanite. 

The Middlesex Field, situated neai Railton. contains deposits of silver- 
lead, and also tin, bismuth, and v^olfram. In the Round Hill Mine, 16 miles 
from Railtoii Silver-lead lodes occur in slates close to then* junction with 
conglomerates. About 1,(X)G tons of concentrates contaiuiug 56 per cent, 
of lead and 33 ouiices of silver per ton have been produced. 

The Shepherd and Murphy Mine, 2S miles from Railton, contains narrow 
lodes in quartzite and garnet rock close to their junction with intrusive 
granite. The lodes contain cassiterite, bismuth, and wolfram impregnations 
in a quartz gangue. Xearly 40,000 tons of ore have been crushed and 671 tons 
of concentrates produced. 

Beaconsfield Mining District. 

The celebrated Tasnicinia Gold Mine is situated at Beaconsfield on the 
west side of tie TamPvr. Up to the end of 1912 tins mine had treated 982,587 
tons of stone for a yield of 808.255 ounces, and had paid £772,671 in dividends. 
The last dividend was paid in 1905. Grubb's shaft is down to a depth of 
1,500 feet, and work is being carried out at this level. 

The lode occrus in slates, conglomerates, and sandstones, and was 40 feet 
wide on the surface, but became narrower and poorer in depth. It is an 
exceptionally wet mine, and is equipped with one of the finest pumping plants 
in the world. 

At Andersoid s Creek, near Beaconsfield, there are deposits of hemitite 
and magnelite containing a considerable proportion of chromium, which 
has hitherto interfered with their use, for smelting purposes. There are 
probably several million tons of ore in these deposits. 

The Lefroy Gold Field is situated 7 miles east of George Town, on the 
Tamar River. Auriferous reefs and alluvial deposits Lave been worked with 
considerable .‘^ucce^s in the past on this field. The total amount of gold won 
amounts to over 200,000 ounces, and dividends amounting to nearly £300,0vX> 
have been paid, but the gold chutes have failed below a depth of 4<X) feet. 
At the present time the prospects of successfully working the deep alluvial 
(basalt-covered) leads appear to be hopeful. 

The Tin-Fields of the North-East Coast. 

A considerable area of tin-bearing granite occurs near the north-east 
coast, and tin mining Ins been carried on here with much success for over 
30 years. The tin-oxide is found as impregnations and small veins in the 
granite and greisen, and the decomposition and denudation of these rocks has 
resulted iu the concentration of large quantities of stream tin in the Tertiary 
basalt-covered deep leads along the CMUirse of tlie Ring.iroomi River, and 
also in the Pieistoc'ene and recent alluvial deposits. The shallow alliivials 
were of course worked first, and the tin was subsei^ueiitly traced down into 
the deep leads. The latter are being successfully worked by hydraulic 
sluicing in such mines as the Arba, Briseis, Pioneer, Garibaldi, and Clifton 

(:.12l54 - ^ 
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Creek. The Briseis has removed 4,746,000 cubic yards of overburden and 
4,600.(X)0 cubic yards of drift for a yield of 9,580 tons of stream tin, valued 
at £1,125,700, and has paid dividends amounting to £380,000. Tlie Pioneer, 
which is worked by hydro-electric power, has treated 5,720,900 cubic yards 
of gi'avel for a yield of 4,832 tons of stream tin, and has paid £254,095 in 
dividends. 

A most remarkable example of economical mining is supplied by the 
Anchor Tin Mine at Lottah, where the tin is being won from the solid grauite 
or greisen. The ore bodies are covered by an overburden of as much as 
100 feet, in places, of barren granite, which, being moie or less decomposed, 
is partlv removed by hydraulicing. The Anchor Mine has crushed 1.2 l) 0,000 
tons of rock for an average yield of less than 34 lbs. of tin oxide per to>i. The 
cost of mining, crushing, and concentiating, during ten yeais' woik, has 
been from 2s. 6d. to 3s. per ton of stone. The ore is worked by open cut, 
and hydraulic power is employed for the niiil. 

The Scamander Field . — A few miles from Scamander, on the east coast, 
there are low grade deposits of tin, copper, wolfram, silver, and gold. Xone 
of these are at present being economically worked, though prospecting opera- 
tions are being carried out in tin-bearing quartzites close to theii junction 
with granite. 

In the Mathinna Field, 17 miles north of Fingal, a number of quartz reefs 
was successfully worked for some years. The principal mine was the New 
Golden Gate, which was tested to a depth of 1,800 feet, where the ore ceased 
to be payable. Between 1888 and 1904 the mine yielded 232,225 ounces of 
gold, from 277,393 tons of stone, and paid £355,200 in dividends. 

Coal. 

Tasmania is not so fortunately situated as the other eastern States in 
regard to her coal resources The coal measures of Tasmania are of two 
ages, \dz., (1) Permo-Carboniferous ; and (2) iMesozoic. 

(1) The Permo-Carboniferous measures are characteiized by thin coal 
seams (from 1 to 2 feet in thickness) of fair quality, though high in moisture 
and sulphur. The average composition of tne coal is as follows . — 


Moisture 

12*9 

Volatile hydiocarbons 

36*5 

Fixed carbon 

46*6 

Ash . . 

40 


100-00 


It is suitable for domestic use and for steam raisiimL but contains an excess 
of sulphur. The principal localities where it occuis are the Mersey Coal- 
field, near Lati'obe, and the Preoloniia Coal-field, 18 miles from Wynyard, 
but it Ls not being worked at present. 

(2) Tlie Mesozoic coal measures cover a large area of the State, but 
unfortunately they have been miicli faulted and dislocated by intrusions of 
diabase. They contain seams up to 12 feet in thickness, }>ut the workable 
coal seldom exceeds 6 feet. The qu.ility of the coal varies considerably, but 
it is usually high in ash and moisture ; it is useful for domestic purposes, and 
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is also employed in the locomotives on branch railways. The two principal 
collieries working this coal are the Mount Nicholas and the Cornwall, near 
St Mary’s, which have an annual output of about 30,000 tons each. Mr. 
Twelvetrees estimates the probable coal reserves as follows : — 

Permo-Carboniferous . . . . 13,000,000 tons 

Mesozoic . . . . . . 51,800,000 ,, 


Total . . . . 67,800,000 tons 


Table showing the Quantity and Value of Minerals Won during 
THE Year 1912, and to the end of 1912. 

Tasmania. 



1 Production for 

Year ending 

Total Production from 1880 


' 81st December, 1912. 

to 1912 inclusive 

iliQeral 

1 Quantity. 

_ 1 

Value. 

Quantity. 

Value. 

Gold 

- - , 37.973 ozs. 

{ £ 

^ 161,300 

1,738,001 ozs. 

£ 

6,914,132 

Silver-lead ore 

- ■ 90,124 tons 

301,098 

950,613 ton-; 

5,488,286 

Blister copper 

5,130 

. 430,905 

122,912 

9,728,833 

Copper matte 



6,227 , 

133,736 

Copper and copper ore 

1,391 tons 

9,479 

35,135 

.536,014 

Tin 

3,714 

i 543,103 

109,915 

10,884,922 

Iron ore 



42,702 „ 

25.701 

Coal 

53,500 tons 

24,508 

1,312,400 ., 

1,05 *,700 

Wolfram 

00 „ 

: 6,001 

402 „ 

36.033 

Bismuth 

If 

1 2,040 

43 „ 

14,961 

Asbc'-tos 



374 

521 

Shale 



804 

464 

Osmiridium 

779 ozs. 

5>42 

1,170 oz-^. 

8.160 

Unenumerated piiorto 189-1- 

! 



31,088 

Total 


1,493.502 


.34,861.451 


5. Western Australia. 




The State of Western Australia occupies the western third of the conti- 
nent, and is estimated to embrace an area of 975,920 square miles. 

The inception of active mining operations in Australia dates from the 
vear 1842, when lead and copper lodes were first discovered and worked at 
Waneranooka in the Northampton district of Western Australia. Since 
then the State has produced mineral products the total value of which, 
up to the end of 1912, amounts to £113,660.065 ; of this 54*5 per cent, has 
been obtained from the East Coolgardie Gold-field, which contains the 
important gold mining centre of Kalgoorlie. The real mining history, however, 
dates from the year 1893, 

The mineral fields are numerous and scattered over a very wide area. 
The total area of the proclaimed mineral fields amounts to 329,828 square 
miles ; the position of these, as legally defined by the authorities, has been 
shown on the map of Western Australia included in the Report of the 
Department of Mines for the year 1912. The legal boundaries of the 
mineral fields, however, bear no relation whatever to the geological 
boundaries. 
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The principal mineral products of greatest importance in Western 
Australia, arranged in order of value, at the end of 1012, ai'e gold, copper, 
coal, tin. lead, and phosphates. The metals and metalhtVrous minerals 
make up hv far the greater proportion of the value of tlie output, being 
over 98 per cent, of the total. 

The soiith-\yestern corner of the State from Israelite Bav to Cipe Leeuwin, 
and as far north as latitude 25^^ south, is a more or less broken tableland 
from which rise isolated hills and ridges of metamorphic and crystalline 
rocks to which a pre-Cambrian age has been assigned. This plateau forms 
the chief mineral region of the State. Isolated patches of variable extent of 
these older pre-Cambrian rocks rise from beneath the newer strata in the 
north-west and Kimberley divisions, and ai’e as important from the mineral 
stand-point as in the south-western plateau. 

The pre-Cambri in rocks are remarkable for the variety of useful and 
valuable minerals they contain, numbering: up to date no less than 196. 

There are sound reasons for knowing that the major portion of this pre- 
Cambrian plateau has been a land surface since early Palseozoic times, and 
having had such a peaceful geological history, there has not been very much 
<>P 2 )oi trinity for mineralization, hence the valuable ores have a verv wide 
distribution instead of, with certain notable exceptions, being concentrated 
into very rich deposits. Whilst this is so, the results obtained by geological 
exploration, prospecting, and mining operations indicate cjuite clearly that 
the mineral industry of the State will not only be progressive but great. 
The future of gold mining in Western Australia, however, must in a great 
nieasuie depend upon the exploitation of its low-grade deposits of which 
there are very many. 

Geologirally the pre-Cambrian plateau is characterized by a more or less 
complicated .structure. The plateau forms one general geological province 
m which the nature and mode of occurrence of the mineral deposits are more 
or less identical throughout. The interdependence of the mineral belts on 
the geological structure is exceptionally well marked in all parts of the State. 
The rocks are of very different types ; many of them are in a crvstalline 
eondition and form coarse crystalline schists and gneiss as well as basic rocks, 
which have been more or less crushed, foliated, and completelv converted 
into gieenstone schists. The basic rocks comprise gabbro, dolerite, por- 
phyrite, epidiorite, p}Toxeiiite ; in some localities these basic rocks can be 
seen passing by scarcely perceptible gradations into horn])]cnde schists and 
allied rocks. Some of these older rocks are of sedimentarv origin and are 
practically unaltered ; others are quartz and mica s(.hists, and in certain 
localities are cleaved conglomerates, srane of the pfi])b]<*,s in wliich consist 
of a pre-existing conglomerate from a vei-y juudi ohler series. Tlie less 
altered members of these ancient sediments (•f>nsiNt of a great variety of types 
of iridurateil slates, quartzites and conglomerates, togetlier with i<meous 
rocks, whicli pro])ably represent lavas and ashes. 

Tlie^e oldfu’ rocks are invaded by batliolitlio and veins of "ranite and 
allied ro('ks, which in many parts of tlie State occupv verv large areas. The 
old granitic rocks are traveised by many Lirge ice-hke quartz reefs, which 
rise like walls to considerable altitudes above tlie surface. The rnode of 
occurrence, etc., of tliese large quartz masses point to tlieir being of igneous 
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origin, representing the final product of the differentiations of a granitic 
magma, its ultra-acid portion. These older granitic rocks are of coiLsiderable 
importance hy reason of the fact that they form the matrices of the tin and 
allied deposits of the State. 

The mineral deposits of AVestern Australia occur in areas generally as 
more or less parallel belts of relatively narrow lateral dimensions, though in 
certain localities they appear as small isolated areas or patches. These 
narrow well-defined belts have a general north-west and south-west direction, 
with occasional divergencies of several degrees on either side. The ore 
deposits in these belts or zones, owing to dynamo-metamorphic processes, 
do not crop out in long lines, but are cut up into relatively short lent ides, 
arranged en echelon. 

There are in all, 24 proclaimed mineral fields in the State, though there 
are in addition other areas which have been proved to be mineral-bearing, 
but which have not as yet been brought within the limits of anv legally 
defined mineral field. Most of the mineral fields of Western Australia pro- 
duce other metals besides gold, though in nearly all cases that is bv far the 
most important product. 

Kitnherleij Gold-field . the most northerly gold-field in the State, 
discovered in 1882, is of historical importance, though it has not been a 
very notable gold producer. 

The gold belt of Kimberley, a succession of crystalline schists of remark- 
able persistence, has been proved to extend from Denham Fiver to Mount 
Dockrell, also in tlie Mueller Range, from whence it strikes north-westward 
along the foot of the King Leopold Range to King Sound. 

This belt of rocks, micaceous and talcose schists, gneiss, and granite, 
varies in width from 10 to 30 miles, and has been shown to have a horizontal 
extent of at least 120 miles. 

Alining and prospecting operations have been confined, however, to onlv 
six, more or less, isolated centres. These up to the end of 1912 have ordy 
produced 17,012 '75 ozs. of fine gold. 

Pilbara Gold-field . — The Pilbara Gold-field contains several gold and 
tin-bearing areas, scattered over different portions of the district ; economi- 
cally, however, the auriferous deposits have proved up to the present to be 
the most important. 

The geographical position of the various gold-mining centres shows a 
zonal development of the auriferous deposits which may bo divided into six 
main and distinct groups, viz. : — 

(a) Lalla Rookh. 

(h) North Pole, Taiga Taiga, Bamboo. 

(c) iMarble Bar, Warrawoona, Yandicoogina, Mount Elsie, Boodal- 

yerri ; 

(d) Xuilagine, 20-mile Sandy, Mosquito Creek ; 

(c) Tambourali. Western Shaw ; and 

(/) North Shaw. 

The length of the Lalla Rookh Belt has not yet been defined, but it 
does not appear to be less than 30 or 40 miles. The North Pole. Taiga Taiga, 
and Bamboo Belt is 50 miles in length. Tlie 5Iarble Bar, Warrawoona, 
Yandicoogina, Mount Elsie and Boodalyerri Belt has a proved extent of 



448 ' 


Federal Handbook. 


about 80 miles. The Nullagine, Middle, and Sandy Creek zone is known to 
extend for a distance of at least 40 miles, and there are strong geological 
reasons for the belief that it continues much farther to the east and may 
possibly cross the upper reaches of the Oakover River. The Tambourah and 
Western Shaw Belt has not as yet been accurately defined, but it does not 
appear to be less than about 30 miles in length, whilst that of the Xorth Shaw 
has only been proved to extend for a few miles. 

The general direction of these auriferous belts almost everywhere coincides 
with the strike of the schists which, with one or two exceptions, invariably 
form the matrices of the gold-bearing reefs. The prevailing dip of the 
belts coincides with the general trend of the main structural features of the 
district. Their width naturally varies, and in the three most northerly 
zones the width cannot be defined owing to the fact that one of the boundaries 
is invariably marked by a powerful fault, which throws down the newer beds 
against the schists. 

Quartz reefs occur in great abundance all through the schistose rocks, 
as well as to a more limited extent in the areas occupied by the granitic rocks. 
The quartz reefs are of two distinct types, viz., white quartz reefs and lami- 
nated c|uartz and jasper veins approaching very closely the hematite-bearing 
quartzites (?) which invariably form a conspicuous feature in most of the 
gold-fields of the State. Some of the laminated quartz veins range from 
almost pure quartz, through banded jaspers, with crystals of magnetite, 
to bands appearing to the eye to be virtually pure hematite. The quartz 
reefs, of what may be called the massive types, occur plentifully in both the 
schists and the granites. They invariably occur along the planes of folia- 
tion (? bedding) of the schists, or, at any rate, cut them at a low angle. 

The auriferous reefs cannot be said to be long, and are, as a rule, small, 
though they occasionally swell out into large lenticular masses: Some of 
the reefs have been traced along the outcrop for over 2,000 feet, and have 
swelled out to masses measuring about 15 feet across. 

In addition to the gold derived from quartz reefs, the conglomerates at 
the base of the Xullagine Series have been mined in two localities — Xullagine 
and Just-in-time. It is noteworthy that the base of the series has only 
proved auriferous in those places where it lies upon that portion of the under- 
lying formation which carries auriferous quartz reefs. 

At Xullagine the auriferous strata occur through a thickness of about 
300 feet of grits, sandstones, and conglomerates, which form the lowest 
portion of the series. The auriferous conglomerate is of sedimentarv origin, 
and is made up of rounded and subangular fragments of the underlyiuf^ 
sti'ata. Those portions of the strata which have proved to }»e gold-bearin<'^ 
are those which are largely impregnated wirli tlie oxides and' suipliide.s of 
iron, and which lie between a well-marked fault and a greenstone dyke. 
Mining operations have, up to the present time, been confined exclusively 
to the oxidized zone of the conglomerate aiul to very limited and shallow 
depths. The available evidence regarding the origin of the gold seems to 
indicate that it is a secondary and not an original constituent of the con- 
glomerate ; and owed its introduction to the percolation of mineral-bearing 
solutions down the most porous portions of the conglomerate, this condition 
being facilitated by the downward inclination of the bedrock, and possibly 
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accentuated in part by tbe folding wliicb the strata have undergone. 
Numerous dry-blowers have been at work for a number of years over that 
portion of the conglomerate from which the crushings have been obtained, 
and have acquired a considerable quantity of gold, of which the published 
figures afford no clue. In all probability one-half of the “ alluvial ’’ gold 
from Nullagine may be legitimately claimed to have been derived from the 
escarpment of the conglomerate. 

At Just-in-time, 8 miles to the south of Marble Bar, another auriferous 
conglomerate at the base of the series has been worked. In many respects 
the auriferous conglomerate resembles the ferruginous bands as developed 
at Nullagine, and varies in thickness from an inch up to 5 feet. Certain 
portions of it contain a sufficient quantity of iron oxides to give quite a 
distinctive character to the rock. The auriferous conglomerate of Just-in- 
time, is, however, not of any very great horizontal extent, nor does it appear 
to penetrate to any considerable depth. As has been the case at Nulla- 
gine, the sloping ground at the foot of the escarpment has yielded considerable 
quantities of gold to the dry-blowers, but, unfortunately, it did not appear 
to have been possible to keep a separate record thereof. Most of the gold 
obtained in this way owed its origin to the disintegration of the conglomerate. 

The Pilbaia Gold-field has, up to the close of 1912, produced 166,914 *21 
ozs, of fine gold, of which 3,264*59 ozs. have been obtained from the 
conglomerate. 

West Pilbara Gold-field . — The West Pilbara Gold-field is of some his- 
torical interest in that it contains one of the oldest mining centres in the 
State. The mining history of the field opened with the discovery of rich 
copper and lead deposits in the vicinity of Eoebourne during the year 1872, 
though it was not until five years later that auriferous quartz reefs were re- 
ported and opened out. Since then West Pilbara has turned out 54,172 *84 
tons of copper ore and 22,601 *98 ozs. of fine gold in addition to small 
quantities of tin and iron ore. The area of the West Pilbara field, as legally 
defined by the authorities, embraces 9,480 square miles, of which, however, 
only about 1,500 are occupied by mineral-bearing formations, for by far the 
largest portion of the field is covered with the andesites, dolerites, con- 
glomerates, quartzites, and shales of the Nullagine Series, which effectually 
conceal the older rocks beneath. The remaining portions of the field con- 
sist of granite and gneiss, together with a series of metamorphic rocks of both 
sedimentary and igneous origin, and a series of basic dykes of pre-Nullagine 
age. The valuable ore deposits of West Pilbara are confined to tlie northern 
and ea.stern portions of the field. 

The most important gold mining centre is Station Peak, situated on the 
head waters of the Peewah River. In its geological structure. Station Peak 
is comparatively simple, consisting of a highly inclined series of sedimentary 
rocks itivadcd by basic and acidic dyke.s. The sediments are traversed by 
a dvke of quartz-dolerite, which varies from 800 to 1,000 feet in width ; this 
dvke forms the most important economic feature in the geology of the 
field, owing to its forming the mitrix of the reefs which up to the present 
time have proved to be auriferous The gold-bearing quartz reefs of Station 
Peak have a more or less parallelism, which is roughly approximate to the 
general strike of the dolerite. The reefs vary in thickness from ^ inch up 
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to as much as 20 feet, whilst the maximum length attained ])y the ino.st 
important is 4.000 feet. The^e reefs have yielded 0.382 oz^. of fine Lmld, 
from the milling of 9.903 tons of quartz. This yield forms nearly one-half 
of the total gold-output of the 4Vest Pilbara Field. 

Pre-Cambrian deposits of several t^-pes. containing copper, gold, anti- 
monv. etc.j are found in several parts of the district, asso(‘iated witli those 
bands of laminated quartzite which make such conspicuous features in the 
structural geology of the field. 

Up to the end of 1912, the West Pilbara Field has produced 22.601 *98 
ozs. of fine gold. 

Ashhnrton ciixl Ga^coy)^e Gold-fields . — The Ashburton and Gaseovne 
Gold-fields are situated on the headwaters of the Ashburton and Gascoyne 
Rivers respectively. They do not embrace any large area, and have not so 
far been very noteworthy gold producers. There is a great diversion of 
geological formations, though in its broad outlines the geological features 
of the gohl-fields are faiily simple. 

As is the case in West Pilbara by far the larger known area is made up 
of representatives of the Xullagine Series, which constitute the high plateau 
breaclied bv the Ashburton River. The two fields contain several minor 
gold-bearing areas, scattered over widely separated localities. The auriferous 
deposits are of diverse types, and possibly of difierent geological ages. 

At Bangemall, on the LyiJiis River, in the Gascoyne Gold-field, tlie produc- 
tive auriferous area lies between two berls of micaceous cjuartz schist, forming 
the legs of a denuded anticline, which has a decided pitch to the south-east. 
These two bands trend across country for considerable distances, and are 
associated with auriferous quartz veins. The most important feature, 
however, is the saddle reef nature of the quartz veins, which bears a striking 
resemblance to those of Bendigo in Victoria. 

There are some sound geological reasons for believing this auriferous 
belt to extend as far westward as Mount Fgerton. 

The gold-] >ea ring zone of the Ashburton Valley is defined to tlie escarp- 
ment of the Xullagine Series which flank lioth walls thereof, and lias been 
estimated at lO.OOO square miles. There are five centres at which mining 
operations Iiave at one time or another }»een carried on. The primiry gold 
deposits are contained in a highly inclined series of sedimentarv rocks, 
quartzites, grits, and slates, having an average strike of 122 degrees. The 
beds are in most cases traversed by qu.irtz reefs of varying dimensions and 
interrupted continuity. The strata are disposed in a .series of more or less 
acute folds, and the reefs, which occur on the flanks of the arches, may pos- 
sibly represent the legs of saddle reefs now morlifled by denuditiou. The 
coarse gold obtiined from many of tlie gullies doubtless owed its origin to the 
disintegration of the quartz reefs. 

Up to the close of 1913 these two fields havf‘ produced 9, fll '01 ozs. of 
fine gold. 

Penk HdK d/urc/u'soa, Yalgoo, and Yilgrirn Goldfield .^, — The dependence 
of the mineral-bearing zones on geological structure is exceptionally well- 
marked in the tliree most westerly, of what may })P called the C’entral Gold- 
fields. The important ore deposits are coiifmed largely to a diagonal belt 
extending from 3Iouiit Beasley, on the noith, to Mount Singleton? near the 
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extremity of the westernmost arm of Lake Lefror, on the south. The mines 
of the belt yield almost entirely gold, though there are a few localities from 
which small quantities of copper and tin have been obtained and are not so 
far of any great Importance. The geological structure of the mineral zone 
is remarkable for its uniformity ; it may be described as a series of more or 
less persistent zones of schists and allied metamorphic (in parts sedimentary) 
rocks forming a distinct lithological province. The schists and their asso- 
ciated rocks are remarkable for their persistent strike and horizontal extent, 
one belt alone ha^ig been proved to extend for at least 60 miles. These 
zones of schists are everywhere surrounded by granite, wdueh seems to be of 
two distinct geological ages, viz., an older, which has undergone the same 
dynamic alteration to which the schists owe their origin, and a much newer, 
which penetrates the older granite as well as the schists. The schists are 
associated with diabase (dolerite), pyroxenite, and allied rocks, and there 
are sound reasons for believing that some at any rate of the schists merely 
represent crushed or plated out varieties of the basic rocks. Some of the 
basic rocks are traversed by belts of laminated quartzes intersected by 
numerous faults, which are of considerable economic importance by reason 
of the fact that it is along these fault lines that rich shoots of gold often 
occur. 

The principal mining centre along this belt is Day Dawn, where one of 
the largest solid quartz reefs (the Great Fingall) mined anywhere is situated. 
This reef, which has an outcrop of about 30 chains in length, produced up to 
the end of 1912, 1.080,415 ozs. of fine gold, and 150,470 ozs. of silver from the 
milling of 1.642,089 tons of ore. The outcrop, when first discovered, was of 
considerable size, and rose above the general level of the surface in a series 
of camel-backed ridges, from 10 to 20 feet in height. 

The average dip of the reef is about 60 degrees to the south westward, 
and its maximum thickness 40 feet. The lowest vertical depth at which the 
reef has been mined is 2.342 feet. The great Fingall Lode is more or less 
transverse to the general trend of the “ Auriferous Series,” and occupies a 
relatively narrow belt of schistose amphibolite which is traversed ])y basaltic 
dolerite and porpluny dykes. The quartz below water level contains small 
quantities of pyrites, p\T'rhotite, mispickel. zincblende, galena, and a little 
copper pyrites. 

The mineral zone, which traverses the Murchison Gold-field, seems to be 
continuous southward through the A^ilgarn Field, of which the official centre 
is Southern Cross. Tlie first authentic gold find on the A^ilgarn Gold-field 
was made at Phinuin in 1887 ; tliis was shortly afterwards followed by the 
discovery of the pioneer mine, Frasers, at Southern Cross, which has been 
continuously worked for over 25 years. 

The Frasers Lode occupies a belt of consideiable length, and it outcrops 
at intervals in the form of lenses occurring in a shear zone of amphibolite 
and its derivatives. This shear zone contains more or less pyrites, and it has 
been ioniul the gold values bear an intimate relation to the extent of its 
mineralization. The lode is intersected, in a direction at right angles to the 
general trend, bv dykes of pegmatite granite, and where this occurs there is a 
slight impoverishment of the lode at the points of contact. 
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The Yilgarn Gold-field has, siace its discovery, produced 407.770 ozs. of 
fine gold, of which the Frasers Lode alone yielded 172.471 ozs. of fine gold. 
These banded ferruginous quartz lodes when seen below the oxidized zone 
pass into schists with p\Tites with thin seams of magjietite and p\T,Thotite. 
The Mormt Caudan Bore, put down in what is regarded as the southerly 
extension of the Frasers Lode ore channel, passed through 100 feet of mi.ssive 
pyrrhotite at a depth of 600 feet from the surface. The pyrrhotite, however, 
contained only a minute trace of gold. 

The mineral zone, in which this persistent ore channel lies, is of consider- 
able hoiizontal extent ; it is really constituted of a series of very long belts 
arranged more or less ea echelon, and encased in basic rocks, some of which 
mav be of sedimentary origin. The larger area of the field is of granite, 
which is of distinctly later origin than the greenstones.which are invaded by 
dykes of pegmatite and veins of granite quartz. 

The Yilgarn Gold-field has, since the inception of mining operations, 
produced 407,770 ozs. of fine gold. 

The Eastern Gold-fields . — -There is a remarkable uniformity in the geo- 
lomcal structure and mode of occurrence of the mineral deposits of the 
Eastern Gold-fields. The auriferous districts are of interest on account of 
their wide distribution and regular mode of occurrence of the gold-bearing 
deposits. 

Verv large areas of the surface are covered with a variable thickness of 
recent accumulations, which are sometimes solidified into cement. 

The staple formation, however, is granite, gneiss, and a series of schistose 
rocks, some of which are of sedimentary origin ; associated with these are 
large areas of basic rocks of different types and possibly of different origins. 
As in other portions of the State the general strike of the schists is north- 
west ; thev are very often vertical or at any rate inclined at high angles. Gold 
occurs generallv at no great distance from ginnite intrusions and along 
shear zones or shatter belts containing quartz veins or cjuartz lenses. These 
zones or belts are often cut by pegmatites and porpluny dykes, which in places 
have been fractured and the resulting cracks filled with quartz. The acid 
dykes are often impregnated with iron p^nites wliich is occasionally auriferous. 
The schistose rocks are often associated with hematite-bearing quartzites, 
some of which might be concentrated into high grade iron ores. The pro- 
portion of oxide of iron in these rocks varies from practically pure hematite 
to a pure cpiartz rock, often permeated by secondary silica which has also 
penetrated the surrounding rocks. The^e l>andcd ([uartzites are occasionally 
auriferous. 

In the Xorth-east Coolgardie Gold-field, considerable interest attaches to 
the alluvial leads, the most prominent of which is the Xorth Load at Kanowna. 
This lead lies in an old water-coui.'^e carved out of the older rocks, and has 
been proved to be not merely a simple isolated run of auriferous gravel, but 
part of a series of old stream deposits. The width of the Xorth Lead varies 
from 2 to 80 feet, whilst the thickness of the deposit in the old channel varies 
from a few^ inches up to 90 feet. The fall of the lead is about 40 feet to the 
mile. The deposit consists of surface loam, underlaid by a gravelly ironstone, 
often partially cemented by kaolin and oxide of iron into solid rock; beneath 
this lies a bed or beds of practically pure kaolin (” png ”) and a varying 
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thickness of a pebbly quartz wash. The quartz wash is occasionally cemented 
by secondary silica into a hard compact quartzite. Most of the gold in the 
North Lead has been won from the quartz wash, although the overhung 
kaolin and ironstone gravel have also yielded fair quantities. The ultimate 
derivation of the gold in the North Lead is from the quartz veins and lodes 
(upon which the wash directly reposes in places) by which the fundamental 
rocks are traversed. The gold is not exclusively in the form of grains, scales, 
etc., but is found occurring in the quartz pebbles themselves. In addition to 
the undoubtedly detrital fold, there is another missive, arborescent or 
coarsely crystalline form which occurs, filling certain irregular cracks and 
covering cleavage planes or shrinkage cracks so as to prevent the appearance 
of painted surfaces. The mode of occurrence, associations, and character 
of this gold all point to a secondary origin, and it is of importance to note that 
this secondary gold has been deposited from solution, not only in the alluvium 
and other superficial deposits, but also in the zone of decomposition of the 
bed-rock. These secondary forms of gold, which result in the superficial 
enrichment of many gold-bearing deposits, are a not uncommon feature in the 
mineral fields of the State. 

The East Coolgardie Gold-field, the most productive in Australia, which 
has yielded £13,364,384 of gold, or about 55 per cent, of the total yield of the 
State, embraces an area of 632 square miles. The principal mining centre 
on the gold-field is Boulder, the wealth of which coupled with the skill which 
directs both the mining and metallurgical operations, has raised Western 
Australia to the front rank of gold-mining countries in the British Empire. 

The productive area of Boulder comprises a relativelv small block of 
ground, which by reason of the richness of the lodes by which it is riddled, 
has become known throughout the world as the “ Golden Mile.” This area 
includes the Great Boulder, Ivanhoe, Golden Horseshoe, Perseverance, Oroya- 
Brown Hill, Associated, and Lake View Consols Gold Mines. The deepest 
shaft is over 2,800 feet vertically below the surface, and the country laid 
open by mining for investigation amounts to several miles, whilst the rocks 
have been riddled with bore-holes in all directions, thus affording oppor* 
tunities for the scientific study of many of the rocks in critical localities and 
in their relation to the ore deposits, such as are hardly to be found in any other 
single mining field on the globe. 

The rocks of Kalgoorlie and Boulder consist of : — (a) Ancient sedimentary 
rocks ; (6) older greenstones (calc-schists and fine-grained amphibolites) ; 

(c) newer greenstones (quartz-diabase and coarse-grained amphibolite) ; 

[d) peridotites ; (e) porphpites ; and (/) quartz and felspar porphyries. 

The ancient sedimentary rocks consist of shales, soft sandstones, and 

conglomerates and boulder beds, associated with what appear to be inter- 
bedded lava flows. These sedimentary rocks have a general north-north- 
west trend, and an average dip of about 80 degrees to the west. They cover 
a very wide extent of country and have been found near Coolgardie in the 
west, and Kurnalpi on the east, whilst a similar series of metamorphic sedi- 
ments have been found to the southward at Norseman on the Dundas Field, 
where they are intersected by a large number of quartz dykes which form 
the apophyses of the large granite mass lying to the east of the Norseman 
auriferous belt. 
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The sedimentary series of Kalgoorlie are traversed hy ])anded jasperoid 
and hematite quartz, of that type which forms such a conspicuous feature 
in the geology of the sedimentary area of Uaroo, in the Ashburton watershed. 
There seems to be some reason for believing the Kalgoorlie sedimentary 
rocks to be divisible into two distinct series of different geological age. and 
distinctlv newer than the complex which forms the axis of the Boulder 
auriferous belt. 

Of the rocks of the Boulder-Kalgoorlie igneous complex, the quartz 
diabase is the most important as it is within this and its alteration products 
that the principal gold-bearing deposits at present known occur. The 
quartz diabase is as a rule massive, though owing to the dynamical and con- 
comitant chemical alteration which it has undergone, the rock occasionallv 
assumes a more or less schistose phase. 

The principal effect of the chemical alteration has been the extreme 
carbonating which has gone on over certain portions of the mass, this being 
naturally greatest where the shearing of the rocks has been most pronounced. 
The diabase, owing to this chemical alteration, has been converted into an 
indefinite mixture of carbonates of lime, iron, and magnesia, with some 
residual silicates and a good deal of secondary and some original quartz. 
The carbonating is often of considerable extent and has been proved to be 
fairlv deep seated, having been noticed at depths of over 2,000 feet. 

The ore deposits of the field form relatively narrow bands, trending generally 
north-west and south-east. i\Iany of the ore lenses are of great length, and 
in some cases of considerable breadth ; at times, however, the lateral con- 
tinuity of the lenses is interrupted by overthrust and normal faults of very 
variable downthrow. The principal lode minerals, in addition to gold and 
tellur ides (calaverite, petzite, sylvanite, hessite, coloradoite, and altaite) 
are iron-p}nites, marcasite, chalcopyrite, tennantite, asbolite, carbonates 
(of iron, lime, and magnesia), sulphates (of lime and magnesia), iron ore 
(haematite, magnetite, ilmenite, etc.), tourmaline, chlorite, albite, rutile, etc. 
Xext to the gold and telhirides, iron pmites is the most important of the 
lode minerals ; the grain or texture of the pyrites seems to bear some intimate 
relationship to the gold contents, and it lias been noticed that the finei the 
giain the higher the gold values. 

Copj)€r Fields .' — The known workable deposits of copper occurring in 
Western Australia are everywhere met with in areas which have been subject 
to violent earth movement and concomitant volcanic activity. They all 
show more or less similarity in their associations, mineralogical characters, 
and structural relations. 

Copper mining, however, is not as yet a very important feature in the 
mineral production of the State, though the State's total output of copper 
ore up to the end of 1912 a,mounts to 185, 0o5 *08 tons. Copper ores, however, 
ere widely distributed throughout the length and breadth of the State, but 
owing to a variety of causes have been worked only in a very few districts. 
The principal sources of copper are est Pilbara, Mount IMorgins, and the 
Phillips Kiver ; the largest output, 72,190 tons. ])eiug from Phillips River, 
51,172 tons from West Pilbara, and 47.8GO tons from Mount Morgans. 

The Phillips River field consists of a series of motamorphic sedimentarv 
rocks, associated with a complex series of crystalline rocks, wliich latter are 
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of igneous origin, and range from granite to serpentine with their cleaved 
and schistose varieties. The lodes of the field, which have a uniform strike 
of east-north-east, are of two types ; the first being basic cupriferous dykes, 
and the second siliceous or ferruginous deposits, of what may be called the 
shear-zone type. 

The Mount ^lalcolm Copper Mine at Eulamimia (late Anaconda) in the 
Mount Morgans district, has yielded nearly one-third of the copper production 
of the State. The whole of the copper-bearing belt is in basic rock, with 
quartz, jasper, and ironstone veins, which show little or no copper at the 
surface. The ore has been concentrated into zones of enrichment, in reality 
bonanzas, three of which have been worked at the surface to comparatively 
shallow depths. Xothing very definite is known of the precise geological 
relationships of the Anaconda copper deposit. 

The West Pilbara Gold-field has been a large producer of copper, which, 
however, has been obtained principally from one property, the Whim Well 
Copper Mine. This lode has proved to be the largest and richest copper ore 
body yet discovered in Western Australia in the oxidized zone. The country 
rock in which the deposit is situated is a weathered talcose schist, associated 
with beds of a sedimentary origin. The ore deposit is a A^ery fiat-lying 
lode, conforming to the bedding of the enclosing schist country, which has a 
general strike of north-west and south-east. 

Tin Fields . — There are only two districts in Western Australia in which 
tin mining has been carried on, viz., Greenbushes and Pilbara. From the 
former locality 8,477 tons of tin ore have been raised, whilst the latter pro- 
duced 4,886 tons ; a small quantity howeA^er, has been obtained from the 
Murchison Gold-field. 

AVhereA^er the tin deposits of Western Australia haAm been examined 
they are iiiAmriably found to fall into two distinct geological categories : — • 

1, Superficial deposits, which include ((G alluvial deposits ; and 

(b) residual sands, graA'els, etc. ; and 

2. Deposits in country rock, which embrace (c) tin-bearing granite 

and allied rocks ; and (d) tin-bearing dykes. 

The alluAual deposits which are the most important of any yet opened 
out in the State, vary \evy largely in nature and range from an extremely 
hard ferruginous conglomerate to a stiff clay or loose sand or graA^el. The 
tin-stone in the first-named is often extremely coarse, whilst that in the 
softer material is almost uniformly fine. 

In the Greenbushes field the alluvial deposits may be divided into two 
main groups, the older being the old river courses or deep leads, and the 
newer being represented by the existing channels. 

In the latter the tin-bearing graA^els often lie at from 10 to 40 feet from 
the present stream bottt^ms ; the older deep leads attain considerable depths, 
the deepest being OG feet. 

The residual deposits are either hit critic ironstone or sands, clays, etc., 
derived from the decomposition in situ, of igneous rocks. Deposits of this 
tvpe are frequently stanniferous, the chief minerals accompanying the tin 
are limonite, quartz, tourmaline, and mica. 
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Coal -fields. —The Collie Coal-field is the only one upon which any active 
operations are being carried on, though there are districts in the State in 
which lignites and ])ro\vn coals occur. 

The Collie Coal-field lies to the east of Bunbury and south of Perth, near 
the north-western edge of the tableland which succeeds the Coastal Plain. 
The area occupied by the coal measures is approximately 50 s quare miles. 
The strata consist of alternations of shales, sandstones, and grits of Permo- 
Carboniferous age, which rest directly upon granite, schists, and other crys- 
talline rocks. The boundary of the field is, with one exception, everywhere 
defined by faults ; on the south-western side of the field the boundary fault 
has been estimated to have a downthrow to the north-east of at least 2,000 
feet. There are several coal seams on the field, which are of variable thickness, 
the greatest being the Wallsend seam, which varies from 9 to 17 feet. Accord- 
ing to estimates which have been made, there is. omitting the se ims of trifling 
thickness, about 137 feet of coal in the 2,072 feet of strata so far explored 
by mining and boring operations. The coal workings are very shillow, 
and, owing to the comparative freedom of the field from serious tectonic 
disturbances, difficulties, which would otherwise be involved in working the 
seams, are not encountered. 

The coals of the Collie are hydrous, semi-bituminous, non-caking coals, 
which approach verv closely to lignite in some parts ; between the various 
varieties, however, the difierences are only of degree. So far as departmental 
analyses indicate, it appears that the average calorific value of the Collie 
coal is about 10,000 British thermal units. The coal is not of such high 
calorific value as the New South Wales coals, whilst, b^ing noa-cakmg, it 
crumbles in the furnaces to some extent, and retjuires a certain amount of 
increased attention in firing. That from some of the seams has been found 
rather prone to spontaneous combustion. The Collie coal, although not of 
the best steam-producing quality, when burned in ordinary boiler furnaces, 
has been proved to be particularly suitable for use in suction-gis producers. 

The coal production of the State up to the end of 1912— which is entirely 
that of the Collie Coal-field — amounted to 2,323.136 tons, valued at £1,069,435. 
The principal local consumers are the Government Railways and locil manu- 
factories ; the gold-fields market for coal is limited, owing to good firewood 
supplies being available. 

6. The Northern Territory. 

The Northern Territory comprises an area of 523,620 square miles ; 
of this about 7,400 square miles of mineral-bearing country have been proved 
to exist in tlie north-western portion of the Territory, from which the prin- 
cipal products are gold, tin, and copper. These deposits, so far as investi- 
gations have at present been carried, are virtually confined to the pre-Cam- 
brian areas lying between the Daly and Mary Rivers. 

Since the first discovery of gold in the Northern Territorv in 1869, there 
have been turned out up to the close of 1912, mineral products to tlie value 
of £2,843,000, of vhich gold alone amounted to £2,066,0tl0. The mineral 
products arranged in the order of value are gold, tin, copper, and wolfram, 
together with small quantities of tantalite, amblvgonite, and bismuth. The 
mineral production reached its zenith in 1906, when the output was valued 
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at £146,665 ; since then there has been a gradual decline, the value of the 
jdeld in 1912 being only £57,820. 

Enough detailed geological survey work has not yet been carried out to 
enable many details as to the occurrence and association of the deposits of 
the mineral fields of the Xorthern Territory to be definitely set out. 

The fundamental rocks of the Northern Territory are of pre-Cambrian 
age, they cover a very large area, and are of considerable economic importance 
as they appear, everywhere, to form the matrices of the principal mineral 
deposits. The pre-Cambrian rocks consist of gneiss, hornblende, and chlorite 
schist, slate, phyllite, quartzite, and conglomerate, which seem to have been 
intensely folded, the axes of the folds trending generallv north-west and south- 
east. These ancient sedimentary and allied rocks are invaded by granite 
(of pre-Cambrian age), which appears to have some genetic connexion with 
the known tin and wolfram deposits ; the beds are also penetrated by basic 
rocks of various types. Around some of the granite batholiths are broad 
contact zones of quartz and tourmaline. Veins of quartz and tourmaline, 
in reality a very acid phase of the granitic magma, extend from the granite 
into the surrounding schists and very often contain ore of some value. 
Dykes of pegmatite quartz occur in some localities, e.g., Brock’s Creek, and 
contain large bunches of copper ore. The metamorphic rocks, mica, seri- 
cite, talc, and chlorite schist are occasionally traversed by shear zones, 
trending generally north and south, which often contain mineral lodes of that 
irregular nature which are characteristic of belts of this particular type. 
The metamorphic rocks of the McArthur Eiver have been subject to consider- 
able chemical and dynamical alteration, and are traversed by veins containing 
lead and copper ore, along joint cracks bv which the beds are traversed. 
Igneous rocks are believed to exist at a depth of about 1,000 feet in the 
McArthur District, and to be responsible for the mineralization of the area. 

The tin-fields of the Northern Territory, which, up to the close of 1912, 
have yielded tin ore valued at £329,000. are scattered over a fairly wide 
area, the bulk of which is stream tin. In addition to the stream and 
residual tin, ore has been found in pegmatite granite dykes traversing tlie 
slates, schists, and allied metamorphic rocks. The dykes trend generally 
in a more or less meridional direction, and the ore is disseminated through 
portions of the mass more or less thickly. The tin-bearing dykes in the West 
Arm and Bynoe Harbor fields are very numerous. In the Daly River Dis- 
trict tin ore has been obtained from a massive tourmaline rock, varying from 
50 to 100 feet in width, striking north-north-east. The lode occurs at the 
junction of quartzose, sandstone, and clay slate, the tin ore occurs in the 
tourmaline rock in small veins associated with quartz. Slugs of tin ore of 
considerable weight have been found in the debris near the outcrop. At the 
Horseshoe Creek and Mount Todd Tin-fields there is a considerable area of 
tin-bearing country. The tin ore in these localities, wliich occurs as veins 
and bunches in irregular fissures, traversed the highly inclined sedimentary 
rocks. The most highly ferruginous rocks are those which have been proved 
to be the richest in tin. 

Small quantities of tantalite and amblygonite occur in the pegmatite 
dykes of the tin-fields of the Northern Territory, though no great quantity 
of these valuable minerals has yet been raised. 
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AVolfiam to the value of £40.007 lias been mined in the Xuitheni Terri- 
tory. At Bi‘oc-k*s Wolfram Mine, near Wandi. is a deposit remarkable for 
the size and richness of the ore, which is probably the lar<:est yet found in 
Australia. The wolfram deposit is a lenticular-sliaped mass, containing 
massive wolfram, scheelite, quartz, and copper pyrites, occurring in a dvke 
which has a strike of north 20 degrees east, traversing metannjrphic band- 
stones and allied rocks. 

A very large proportion of the £2,000,000 worth of gold has been derived 
from the alluvial and residual deposits which cover a faiily wide extent of 
country. Gold mining has been carried out in the Darwin Alining District 
in the north, and in the small fields in the neighbourhood of the MacDonnell 
Eanges in the southern portion of the Territorv. 

The Arltunga Gold-field is situated in the southern portion of the Terri- 
tory, near the OlacDonnell Ranges, where the general trend of the auiiferous 
formations is north-west and south-east. The rocks consist of mica, horn- 
blende, and quartz schist, clay slate, limestone, and quartzite, associated 
with dykes of epidosite, pegmatite, and dioiite. The quartz reefs have a 
general parallelism, coinciding with the strike of the enclosiirg rocks ; the 
rich shoots of quartz are generally bhort and the reefs irarrow. 

The White Range Gold-field iir the MacDonnell Ranges was discovered in 
18f*7 hr a series of rocks cunsistiirg essentially of shattered qirartzite, believed 
to be of pre-Cairrbriarr age. The beds have a low dip of from 10 to 30 degrees. 
There are, however, rro defiired lodes, but the auriferous quartz is nrore or 
less confined to the fissures and cracks, which traver.se the quartzites at all 
angles and in all directions. "When viewed broadly the general trend of tlie 
ore bodies is east and west. The White Rairge field is remarkable for the 
extraordinary number of its auriferous deposits. 

Xorth of Arltunga is the irrica held of the Hart Range. The country 
rock consists of granite and granitic gneiss with basic dvkes ; the whole 
being traversed by coarse pegrrratite veiirs and huge nrasses of pure quartz, 
which together forzrr the mica-bearing lodes. The mica-bearing dykes, 
which are nuirreious and extend over a large area, are extremelv irregular 
both in shape and size. From one of these dykes, near Moiiirt Ibilmer, 
a large })l()ck of mica, measuring 6 by 5 Ijy 4 feet and weighing nearly 7 cwt., 
was obtained. 8onre of these mica-bearing pegnratites, which are believed 
to be of pre-Cambrian age, contain tournraliae, bervl, and garnets. 

7. South Australia. 

The State of South Australia is estimated to cover an area of 380,070 
square miles. 

Since the year 1812. wlten the first copper mine was discovered at Kapunda, 
the State has turned out mineral prodiK ts, the total value of which up to the 
end <*f 1012, amounts to £30,427,000. (jf this, over £27,000,000 represents 
the value of tlie copper as officially recorded. 

The principal mineral produc-ts of greatest importance in South Australia 
arianged in order of value, at the md of 1012, are copper (£27,717,000), 
gold (£021.000), salt. (£815.000), and silver and lead (£338,551). 

Copper mining is the m<^<t important industry, and the yield of copper 
far out.strips tliat of any other single State in the Commoiiwe.ilth. 
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The mineral fields of South Australia cover a large area of country, which 
extends continuously from Kangaroo Island as far north as latitude 30 degrees. 
Isolated areas are met with in the Musgrave, Maaiii, and Tomkinson Ranges, 
in the north-west corner of the State, along the border separating South 
Australia from the Northern Territory. These areas coincide more or less 
with those occupied by the metalliferous rocks of Archsern. pre-Cambrian, 
and Cambrian age. These rocks consist of granite, gneiss, hornblende, 
mica, and quartz schists, sandstones, conglomerates, and crystalline lime- 
stone intersected by granite, diorite. gabbro, porph^ny, etc. 

So far there does not appear to have been any specially noteworthy zonal 
arrangement of the mineral deposits detected, which is only possible after an 
exhau.stive and systematic geological survey (now in progress) has been 
carried out. 

Deposits of copper ore are found distributed over a very large portion 
of the State, though active mining operations, on a serious scale, have been 
confined to one or two localities. 

Yorke's Peninsula, between Spencer's and St. Vincent's Gulf, contain a 
large area of copper country, which includes the two great mines of Moonta 
and Wallaroo, which have for over half a century been such a valuable State 
asset, having produced between them £12.500,000 of copper. 

The AVallaroo system of lodes are nearly vertical, having an average strike 
from 10 to 20 degrees south of east and vary in width from a few inches up to 
14 feet. The country rock is micaceous schist, and the ore it contains is 
chiefly chalcopyrite. 

The Moonta Copper lode traverses a quartz-felspar porphyry, the relation 
of which to the surrounding schistose rocks is not quite clear. The ore channel 
contains several ore bodies, which vary in width from a few inches up to 20 
feet, and have been worked to a depth of over 2,000 feet below the surface. 
The predominant copper ore is chalcoppdte. 

The Blinman Copper lode is another which has been an important pro- 
ducer. The lode is nearly 100 feet in thickness and over 350 feet in length. 
The ore-bearing belt of strata consist of crystalline siliceous limestone, sand- 
stones, shales, and clay slates, disposed in the form of an anticlinal fold 
trending north and south intersected by basic and acidic rocks ; and it is 
in the centre of these disturbed strata that the copper lode occurs. The ore 
is disseminated through the rock in patches, pockets, stringers, and veins, 
running east and west across the grain of the country forming an ore-bearing 
belt of from 20 to 30 feet wide. Some of the cross veins are of considerable 
size, and they are stated to be richer in copper than the main ore-bearing 
strata they penetrate. 

The gold-fields or principal auriferous districts of South Australia are 
fairlv numerous, and cover relatively large areas. The production, however, 
has not been, in the aggregate, very great, amounting in value to only £921,000 
since the inception of active mining operations. 

The Barossa Gold-field is made up of rocks believed to be of Lower Silurian 
age, and consisting of micaceous and hornblende schists, associated with 
sandstones and slates, and intersected by both basic and acidic dykes. The 
beds have a uniforni strike of north 20 degrees east and an inclination of from 
30 to 70 degrees to the east. There are fairly extensive deep leads, believed 
C.12154. 2g 
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to be of Pliocene ; tliey consist of sand. clay, and gravel, covered by a 
very ferruginous cement. The payable gold is confined to a layer of from 
1 to 2 feet thick lying directly on the bed rock. 

In the gold-fields of Talunga and Paira Wirra are large areas of older 
gold-drifts of Tertiary age. now represented by outcrops of cement, sand- 
stone, sand, and gravel, forming nearly all tlie low liills which flank the 
range, forming water parting between the Torrens and tire Parra River basins. 
The range is made up of metamorphic rocks, believed to be of Lower Silurian 
age. These beds are intersected by dykes of granite and peumatite, which 
have some genetic relationship with some of the quartz reefs, for some of 
them (solid white quartz) are seen to pass into granite. The Cjuartz reefs 
mostly contain large quantities of iron pyrites from which it is profiable that 
the gold is derived. 

The auriferous portion of the Tarcoola Gold-field extends over an area of 
about 10 miles in an east and west direction. The rocks enclosing the quartz 
reefs consist of quartzite, clay slate, and sandstone, resting upon a mica- 
free granite. The auriferous lodes cross the sediments approximate! v at 
right angles to the strike, and cut through them more or less vertically ; 
there are in addition another series of ironstone and cjuartz lodes, trending 
approximately at right angles to these, and conformable to the general strike 
of the sedimentary series and the junction of them and the granite. 

Auriferous lodes also traverse the granite and appear to be of the nature 
of auriferous igneous dykes. 

The salt industry of South Australia is of considerable importance, and 
the principal sources of supply are the salt lakes of the southern portion 
of the Cape Yorke Peninsula. Small quantitiesof the rare minerals, corundum 
beryl, and tourmaline have been met with in different portions of South 
Australia. 

Carnotite, the radio-active mineral, has been mined at Olary, where the 
ore bodies are pegmatite dykes, believed to be of pre-Cambrian age. 
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CHAPTER XI. 

MANUFACTURES, INDUSTRIAL AND COMMERCIAL 
DEVELOPMENT OF AUSTRALIA. 

By Gerald Lightjoot, M.A., Barrister-at-Law. 

SYNOPSIS. 

1. Historical Scrvey. 4. AlANrF.icTrRixo Industries. 

2. Commonwealth Commekcial and o. Trade and Commerce. 

Industrial Legislation. (5. Trade between United Kingdom 

3. Legislative Regulation or Wages and Australia. 

and Conditions of Labour. 7. Shipping. 

{ a ) Wages Boards and Arbitration 8. Railways. 

Courts. 

(6) Factory and Shup Acts. 

1. Historical Survey. 

Though Australia cannot yet be considered a manufacturing country, 
recent years have witnessed a remarkable development in many branches 
of manufacturing industry, so that the total value of production from that 
branch of industry is now more than one-quarter of the whole value of the 
production of the Commonwealth. The estimated value of the total produc- 
tion from all sources has increased from £46,700.000 (or nearly £28 per 
inhabitant), in 1871, to £188,71:5.000 (or over £12 per inhabitant) in 1911, 
and the value of production per inhabitant now exceeds that of anv other 
country for which records are available. The estimated value of the various 
elements included in the total production in 1911 is as follows : — 

Estimated Value of Commonwealth Production, 1911. 

£ 

Agriculture . . , . . . 38,774.000 

Pastoral Industry . . . . . . 50,725,000 

Dairying, and Poultry Farming . . 19,107,000 

Forest and Fisheries . . . . 5,728,000 

Mining . . . . . . . . 23.180 000 

Manufacturing .. .. 50,931,000 

Total . . . . . . £188,715.000 

From this it will be seen that the Commonwealth is rapidly becoming an 
industrial, as well as a pastoral and agricultural, nation. Moreover, the 
people of Australia, recognising the altered conditions of industrial life and 
the world-wide change in economic and social conditions, have gone further 
than other countries in their attempt to regulate the forces which govern 
the relations between employer and employe, and both Federal and State 
Parliaments have devised legislation of a novel and interesting type. In 
this way have arisen the Wages Board and Conciliation and Arbitration 
Court systems (which will be referred to later), the minimum wage under the 
Factory Acts and the legalized eight-hours day, the early closing and holiday 
regulations, and other measures directed to regulate the development of 
industrial conditions. 
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Prior to tlie discovery of gold in 1851 there appeared to be but little pros- 
pect of any extensive development ot manufactures in Australia, practically 
the whole of the occupied parts of tlie continent being given over to pastoral 
purposes. Agriculture was almost entirely subsidiary to sheep and cattle 
raising, and was confined to supplying the wants of the small number of persons 
scattered round the coastal fringe, which then comprised practically the whole 
of the settled part of the continent. The distance of Australia from the 
world’s markets, the sparseness of its population, and the consequent absence 
of <iny considerable local market militated in the early days of settlement 
against any rapid increase in agiiculture. while the progi'ess of the pastoral 
industry, on the other hand, was facilitated by tlie ease witli which it was 
carried on, l)y the suitability of the country, and by the fact that the valuable 
nature of the products, despite the heavy freightage costs, still left a sufficient 
margin to compete successfully in the world's markets with other wool-growing 
countries, 

L ndcr the>e (‘onditions the development of manufacturing industries 
naturally made but slow progress. The settlements were dependent on 
outside sources for tlie supply of the greater part of their food stuffs and for 
all manufactured commodities, and consequently the comparative isolation 
of tlie country gradually resulted in the establislinieiit of factories for the 
supply of purely local needs. 

As late as tlie year 1848 the number of industrial establishments in Aus- 
tralia did not exceed 479, while the number of persons emploved tvas under 
2,000. The most numerous establishments of any one class were flour mills, 
of which there were in 1818 about 220. The next in number were establish- 
ment< for the treatment of skins and hides, followed in the order named by 
breweries and distilleries, soap and candle works, iron foundries, brick works 
and potteries, and boat building. Of tlie 479 est iblishments, 313 were in 
X<‘w South Wales, including 41 in the Port Phillip District (now ^Tctoria), 
99 in Tasmania, and 97 in South Australia.* As the average number of 
employes in these establishments was less than five, it will be understood 
that many of them were only on a very small scale and would not come within 
the present statistical definition of a factory in Au-^tralia. viz., " anv 
factory, workshop, or mill where four or more persons are employed or power 
IS iisetl.’* 

The principal (exports from Australia at tins p<uiod were vool. tallow, 
oil. .ddns. and salt beef, trade being contined almost whollv to the LTiited 
Kingdom, The ([uantity of wool exported to that countrv increa.sed from 
le>s tlian 13 million lbs in 1811 to nearly 41 \ million lbs. m 1850. Whale 
tishing. although now almost unknown in Australian water.s, at one time 
held an important place among th(‘ industries of the country. Whaliim 
stations were established at different ])la( e.>, f,ut l)y the middle of the 
nineteenth century the industry was fb-clming in southern waters generally, 
and Australian shipping came to b(‘ (uigaged more excliisivelv in The trans- 
port trade. In 18.50 the value of the exports U >penn oil exceeded £65,000 
while the value of tallow exported was £312.(J09. In the vear 1844 copper 
had been found in South Aiisriaha. and in the following Vear the famous 

• Tri .til iition th-’ro wvre a few estcibli>hm.‘nt^ in th. Mnr, tnn lov .ii , 

Wc'itern Au'tr.di<i. bat no mtorm.ition in r* tin r* h.i- !> , u i-, co.'.b ,i ^ (now Queensland) and 
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Burra Burra mine was discovered. By the year 1850 the exports of copper 
and ore from Adelaide reached over £275,000. The adoption of improved 
methods of agriculture soon brought about a rapid extension in the 
cultivation of wheat, and flour soon became an important item of export, 
especially from South Australia and Tasmania, the total value exported 
in 1850 exceeding £75,000. The total exports of domestic produce in 1850 
from each division of Australia were approximately as follows : — 


Export of Domestic Produce, 1850. 

£ 

New South AYales (including Moreton Bay District*) 1,159,000 
Port Phillip District (now Victoria) . . . . 1,022.000 

South Australia . . . . . . 571,000 

Western Australia . . . 30,000 

Tasmania . . . . . 558,000 


Total . - . . £3,340,000 


The discovery of gold in large quantities in 1851 completely clianged the 
economic aspect in Australia, and eSected a revolution in all industrial 
relations- As soon as the gold rush set in many of the towns were practically 
depleted of their male ?dult population ; and thousands of enterprising men 
capable of adapting themselves to novel conditions of life, as well as many 
others, were attracted to the country in the hope of acquiring fortunes* 
From 1850 to 1855 the population increased from 405,000 to 793,000, that 
is to say, it was nearly doubled. The eight or nine years during which the 
gold fever raged exercised an enormous eftect on the economic conditions 
of the working classes ; for had the gold rush not occurred, it is not improbable 
that, with respect to industrial development as well as to the standards and 
conditions of living and tlie rates of remuneration of labour, the conditions 
existing prior to 1850 would have long remained with but little change. 
Industrial and commercial development would doubtless have followed in 
the wake of the pastoral and agricultural industries as time went on, but 
the opening of the gold-fields had marked effects on the evolution of manu- 
facturing industries in Australia. The first eftect of the gold rush was, it 
is true, disastrous to manufacturing and other industries. The supply 
of labour in most occupations was exhausted, and many branches of industrv 
came to a standstill. There was, however, a rapid change. Many men, 
of various trades and occupations, who were drawn to the country by the 
prospect of rapidly making a fortune, either not meeting with the early 
success hoped for. or recognising their unfitness for the somewhat strenuous 
life on the gold^e’ds. decided to settle down in the new country and 
pursue less precarious, but in many cases more remunerative, callings, 
while at a later stage the depletion of the richer alluvial deposits, and the 
consecpient decline in the activity of the gold-fields, threw many immigrants, 
whose early lives had been passed in English cities, out of employment. 
The surplus of labour thus engendered accumulated in a few of the larger 
towms in Australia, establishing incipient artisan communities, and this no 
doubt intensified the early impulses towards industrial emplovment. The 
manufactories, therefore, owed their revival and subsequent development 

* Now Queensland. 
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to the populatioa attracted to the couutrv hy tke gold dL-scuveries. Tlie 
peruLdiieut efiect of the latter on the commerce of Australia may be seen 
in the trade returns. In 1850 the total value of the overseas trade was 
£5,(397,000; by 1860 it had increased to £36.617,000; and thereafter the 
figures show an almost continuous increase. 

The early sixties may be regarded as a transition period in the industrial 
development of Australia. The country was recovering from the excitement 
and restlessness of the gold fever, and was settling down to a more prosaic 
period of sterner conditions and slower, but more stable, .giowth. The 
renewal of the attention to agriculture was general, and the acreage under 
crop rapidly increased, especially in Victoria, which had benefited most bv the 
gold discoveries, and was now the chief financial centre, and, in all other 
important respects, the leadin'^ colony of Australia. During the following 
years steady progress was mrde in general development and in agricultural 
settlement, and the industrial and social conditions now obtaining were 
giadually evolved. Although there was a considerable fall in the gold 
returns, there was a steady increase in the quantity of wool and other 
pastoral produce exported. Victoria held the first place in regard to the value 
of trade, both of imports and exports, though towards the year 1870 its 
advantage over the mother State was considerably reduced. 

Up to the middle of the nineteenth century free-trade was the established 
policy throughout Australia. This suited the economic needs of the 
country, and, though there was nothing in the mere discovery of gold and the 
consequent rush of immigrants to change the economic motive for a low 
tariif, a combination of influences, within a decade, due to the gold discoveries, 
made Victoria adopt a protective tariif. Licence-fees for mining on Crown 
land and an export duty on gold had been imposed. The former had caused 
an armed revolt at Ballarat, while the latter made the representatives of 
the mining districts in the local Parliament favour higher import duties, 
in order that the export duty on gold might be removed without diminishing 
the revenues. Both these matters constituted grievances which made the 
miners hostile to the pastoralist Government then in power and to all its 
proposals. At the same time the decline in the activity of the gold-fields 
resulted in the accumulation in a few of the larger towns of a surplus of 
workers, who were in favour of a protectionist policy and in general sympathy 
with the miners agiinst wh<it was considered to be a land-holding plutocracy. 
This led to a severe struggle in commercial, m inufacturing, airricultui’al, 
pastoral, and politieal circles, and eventually caused a political crisis. A 
general election in 1865 resulted in a victory for the protectionists, and in the 
following year the first Tariff Act of a protective character w,is passed. The 
rates of duty were cousKlcrably increased in 1877 and afterwards, reaching 
their highest in 1S92. Four years later a few reductions were made, and 
soon afterwards the loral colonial tariff was superseded by the national 
Commonwe.ilth Customs Act. 

Wliile \hctoria was pursuing a pr(Uectionist policy, Xew South Wales 
continued to adhere to free-trade. In 1861 tlie Government in power in the 
latter colony was defeated in an attempt to increase the Customs duties 
in order to meet a deficit in the revenue, but on appeal to the countrv a 
Parliament was elected which pissed a Tariff Act levying 5 per cent, ad 
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valorem on imports. In 1873 this Tariff was repealed, but ten years later 
a protectionist party had grown up in New South Wales, and an Act imposing 
higher duties was passed. The latter Act was repealed by the free-traders 
in 1837, and from that time several Tariffs were framed, some on free-trade 
lines, and some providing for slight protectionist duties, until the inauguration 
of the Commonwealth removed the question from the local Parliament. 

It is probable that New South Wales favoured free- trade for the reason 
that it was thought that Sydney would benefit by being the only large dis- 
tributing centre in Australia unhampered by Tariff restrictions, and also that, 
since she possessed the only important coal-fields in the country, protective 
legislation to encourage the growth of local industries was unnecessary. 
In these expectations the people of New South Wales were, however, to some 
extent, disappointed, since Melbourne became for a time the leading financial 
and industrial centre of Australia. The relatively greater prosperity of 
Victoria, until the crisis of 1SD3, was probably the reason for the slow rise 
of a comparatively mild protectionist party in New South Wales. 

In the other colonies the measures adopted in regard to Customs duties 
were also dissimilar. While some of the Tariffs were manifestly framed on 
free-trade lines, others indicate clearly the growth of protection and a desire 
to encourage local manufacture. The Constitution Acts empowered the 
colonies to impose any duties they saw fit, provided that they were not 
preferential, even upon imports from England. At various times conferences 
were held to further inter-colonial trade agreements, but the diverse fiscal 
policies formed additional obstacles to the framing of any Customs union. 
At a conference in 1871 it was vainly attempted to establish a commercial 
union of all the Australian colonies, with proportionate distribution of the 
Customs revenue, and the British Government was asked to sanction recipro- 
cal conventions to help inter-colonial trade. Two years later another con- 
ference demanded “ inter-colonial commercial reciprocity,” with the result 
that in 1873 the Australian Colonial Duties Act was passed permitting 
differential duties among the colonies, but excluding Great Britain from 
such arrangements. By reason, however, mainly of commercial rivalry, 
diversity in policy and railway competition, the colonies did not avail them- 
selves of the powers thus conferred, and in the eighties further conventions 
were held in the hope of forming a Customs union ; but it is stated that the 
opposition of Victoria to entrusting to a commission power to frame a tariff 
“recognising fairly the interests and special circumstances of each colony” 
again defeated this project. It was but slowly, therefore, as transport and 
communication were developed and as intercourse between the colonies 
became more common, that the people receded from their policy of mutual 
trade isolation. Finally, with a growth of a spirit of nationality among 
Australians, the sentiment in favour of Federation made possible a general 
solution of the inter-colonial Tariff question, together with other problems 
of union. 

2. Commonwealth Commercial and Industrial Legislation. 

In addition to the Customs Act providing for the organization and adminis- 
tration of the FederarCustoms and the Tariff Acts under which protective 
rates of duty have been established, a number of other Acts relating to trade 
and commerce and the regulation of industries have been passed by the 
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Commoii\vt?altL Parliament. Amon^ the>e may be jmmtioned the Sea 
Carnaqe oj Goods Act IhOl. the Secret Cohitnis^iOi>s Act PJU.'3. the Comtnerce 
{Trade Descriptions) Act the Bouafie^ Act 1007. the Mu/iajactures 

Encouragement Act 1‘OUS. the Au^traJiun IndastSes Pre^errution Acts 11H36 
to 1910, the CottunoinveaUh Conciliation and Arhitration Act^s 1904 to 1911, 
and the Inter-State Com m ission Act 1912. 

Probably the most interesting of these Acts are those dealing with what 
is known as the “ new protection/* a term whirdi. though novel, i^ lirnily 
established in Australian economic discussions. It expresses the idea that 
the protection which the manufacturer receives should be made conditional 
upon his paying wliat is considered a fair wage to his employes and providing 
labour conditions otherwise satisfactory. In the view of those who supported 
this policy it was considered that the protective tariff might become a shield 
foi trusts and combines, which might reap the benefit of nionopoiv prices, 
while keeping the real ’’ wages of workmen at a low level. The next step 
was, therefore, to make legislative provisi(nr for the repression of monopolies, 
and the prevention of “ dumping.” and then to ensure that a protected 
manufacturer sliould charge a reasonable price for the products of his factory, 
and also that the benefits of a protective duty should not be monopolized 
bv the employer, but shared with his workmen. The former of these objects, 
viz., the repression of monopolies and prevention of '' dumping,” is attempted 
in the provisions of the Australian Industries Preservation Act 1906 to 1910; 
the latter, viz., the new protection,” it was sought to attain by means of 
the Excise Tariff Act 1906. 

The Industries Preservation Acts have two main objects, viz., (i.) the 
repression of trusts and other combinations in restraint of trade ; and (ii.) the 
prevention of dumping." In regard to the former matter the clauses 
for the repression of monopolies may be summarized tluis : — (a) Anv indi- 
vidual. either as principal or agent, or any company that enters into a contract 
in restraint of, or with intent to restrain trade or commerce, or to destroy 
or injure by means of unfair competition any desirable Australian industry, 
is liable to a penalty of £b00. [h) Any such person wlio monopolizes or 

attempts or combines to monopolize any part of the trade or commerce 
with other countries or among the States is liable to a similar penalty, 
(c) Any person who, in relation to such trade or commerce, refuses either 
absolutely or except upon disadvantageous conditions to sell or supply 
goods or service to tiny other person for the reason that tlie latter person 
deals with otliers who are not members of a commercial tru'^t is also liable 
to a penalty of £bOO. Two attempts to jjcn.ilize firms, who were supposed 
to have disregarded the provisions of the original Act had failed, tlie High 
Court declaring that certain sections of that Act were ultra vires. The 
imiin dilihulty was that m the prosecution of anv ofiendiiig trader or cor- 
poration it w<is necessary (under the original Ait) to prove " intent to restrain 
trade to the detriment of the publi, /'’ Sucli prijof w.ts fouml to be almost 
unattainable, and the amendiuLr Am of 1910 pi'ovided in effect that the 
entering into any combination, for wliat might apjiear restmint, should be 
primd jade proof of tlie intent. 

Xo proceedings have, Imwover, been instituted up to the present time 
under tlw Act a, amended. In the ether part nf the Aet, widely aims at the 
prevention of - dumping it is provided that if the Comptroller-General 



469 


Manufactures, Industrial, Etc., of Australia. 

of Customs lias reason to believe that ‘‘ any person is importing into 

Australia goods with intent to destroy or injure any Australian 

industry by their sale within the Commonwealth in unfair competition 
with Australian goods/' he can refer the matter to a Justice of the High 
Court ; and if that official, guided " by good conscience and the merits of 
the case without regard to legal forms and technicalities decides that the 
goods are being imported with such intent, their importation shall be pro- 
hibited. Xo proceedings have been taken under this part of the Act, and 
in spite of the elaborate definitions of unfair competition in six sub- 
sections of the Act, it would be a difficult task to prove, even in the absence 
of '* legal forms and technicalities," that the intent of the importer was to 
destroy or injure any Australian industry. 

Although the primary object of the Australian Industries Preservation 
Acts was the restraint of foreign trusts, they apply equally to local trusts 
within the Commonwealth. By the Customs Tariff 1906, increased duties 
were imposed upon certain classes of agricultural machinery, notably the 
stripper-harvester," a machine invented in Australia, which has, to a great 
extent, replaced the reaper and binder and thrashing machine " in the 
harvesting of wheat. By the same Act it was declared that the machines 
scheduled should not be sold at a higher cash price than was thereby fixed, 
and that if that price should be exceeded, the Commonwealth Executive 
should have power, by reducing the Customs duties imposed by the Act, 
to withdraw the Tarifi protection. 

By another Act of the same year (the Excise Tari^ Act 1906) an excise 
of one-half the duty payable upon imported agricultural machinery was 
imposed upon similar machinery manufactured in Australia. But it was 
declared that the latter should be exempt from excise if the manufacturer 
thereof complied with the following provision, namely, that the goods be 
manufactured under such conditions as might be declared by resolution 
of both Houses of Parliament to be fair and reasonable, or as might be 
approved by the President of the Commonwealth Arbitration Court. Another 
Act carried into elfect similar provisions in regard to distilleries, and it was 
proposed to apply the .system of removable excise duties to a large number 
of other protected industries. 

In Victoria, this whole controversial problem with its grave social and 
economic bearings " (to quote the words of the President of the Court) was 
discussed in a lengthy case upon the application for exemption by Victorian 
manufacturers, now widely known as the Harvester Case," and in the 
report of that case may be found the legal interpretation of the Acts under 
consideration. The exemptions claimed were refused, and the court after 
discussing the meaning of the words fair and reasonable ” defined them 
by laying down what it considered to be a scale of fair and reasonable wages. 

The High Court has pronounced that tlie legislation under these Excise 
Acts is unconstitutional as being an extension of Federal action beyond the 
powers granted, and a usurpation of the powers reserved to the States. It 
may be noted that the rejected measures were enacted with the consent 
of all parties in Parliament, having been placed upon tlie Statute Book 
whilst the Liberal party was in power, the Labour representatives strongly 
supporting the proposals. This legislation, although now inefiective, remains 
on the Statute Book as the pioneer effort of any Parliament to apportion 
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the benefits of a protective system between em[)Ioyers and employed, and 
to prevent advantage being taken of the Tarifi to raise prices unduly. 

The provisions of these and the Arbitration and Wages Board Acts may 
be regarded as indicating the general trend of a large body of opinion in 
Australia in regtrd to the State regulation of private enterprise. While there 
is a considerable section of sociilistic thought which aims at the progressive 
extension of the sphere of public ownership, the more conservative element 
advocates the development of legal and administrative control. In view, 
however, of the limitations of the Federal Constitution Act and of the world- 
wide concentration of capitalism and develo]>ment of monopolies and trusts, 
the socialist reformer is faced with the necessity of dealing with the question 
of the public regulation of private industries on lines which are immediately 
practicable. Hence both parties are interested in the development of legis- 
lation on the lines indicated. While the field of Commonwealth regulation 
of trade, commerce, and industrial matters is limited by the Constitution 
Act, the exercise of the functions of the Commonwealth in this direction 
has suffered from the absence of any administrative body entrusted with 
adequate powers of investigation and control. This need, inter alia, the 
Inter-State Commission is designed to supply. 

This bodv, which was appointed in August, 1913, is constituted as a 
Court of Record in the exercise of its judicial powers of adjudication, and is 
empowered to investigate matters affecting production, trade, industries, 
manufactures, external markets, tariffs, prices, profits, wages, industrial 
conditions, foreign shipping, or export bounties, river questions and other 
matters referred by Parliament. The Commission may act either on the 
complaint of any individual or on its own initiative. It may grant such 
relief as it deems proper, award damages, issue injunctions, fix penalties, 
and prescribe future action as by naming a maximum or minimum rate for 
certain services. It is also vested with extensive powers in regard to the 
regulation of Inter-State commerce. Xo appeal lies from the Commission, 
except to the High Court on questions of law. It may thus be seen 
that the powers and functions of the Commission are both extensive and 
important. The Cummission is now engaged as a tariff board and is inA^esti- 
gating the need for, and incidence of, pi'Otective duties. It is stated that 
it was the intention of the Labour party, by whom the Act creating the 
Commission was passed, that it should be used to make inquiries regarding 
industries alleged to be the subject of monopolies or combines, with a view 
either to the nationalization of such industries or to fixing the prices to be 
charged for the commodities produced. The work and operations of the 
Commission will be watched with interest, since time alone can prove the 
value of what must now be regarded as an economic and social experiment. 

By tlie Cohtmerce (Trade Description-^) Act 1903, power is given to compel 
the placing of a proper description on packages of imports or exports of 
certain prescribed goods. Tlie operation of the Act is restricted to the 
following classes of goods : — (a) Articles used for food or drink by man, or 
used in the manufacture or preparation of articles used for food or drink 
by man ; or (h) medicines or medicinal preparations for internal or external 
use ; or (c) manures ; or (d) apparel (including boots and shoes), and the 
materials from which such apparel is manufactured ; or (e) jewellery ; or 
{j) seeds and plants. 
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The Bounties Act 1907, the Manujactures Encouragement Act 1908, and the 
Shale Oil Bounties Act 1910 make provision for the encouragement of certain 
Australiin industries by the payment to producers of moneys allotted by the 
Acts upon the production of the commodities specified. The Acts also pro- 
vide for the refusal or reduction of a bounty, if the production of a commodity 
is not accompanied by the payment to the workers employed in that pro- 
duction of a fair and reasonable rate of wage. Keference to the Common- 
wealth Conciliation and Arbitration Act is made in a later part of this 
article. 

3. Legislative Regulation of Wages and Conditions of Labour, 

(a) Wages Boards and Arbitration Courts. 

Two systems, based upon difierent principles, have been adopted in Aus- 
tralia for the regulation of wages and general terms of contracts of employ- 
ment. A “ Wages Board ” system exists in Victoria and Tasmania, and 
an Industrial Arbitration Court in Western Australia, In New South Wales, 
Queensland, and South Australia combinations of the two systems have 
now been evolved, Industrial or Wages Boards, as well as Industrial Courts, 
being instituted. There is also the Arbitration Court of the Commonwealth, 
which has power, however, to deal only with disputes extending beyond 
the limits of a single State. 

The fundamental difference in principle between the Wages Board and the 
Arbitration Court systems is that the Wages Board, once established, itself 
takes the initiative, and immediately sets to work, without waiting for a dis- 
pute, to frame wages and conditions of employment for the trade under 
review, whereas under the Arbitration Court system a tribunal cannot 
itself initiate proceedings, but must wait until a dispute comes within 
its official cognisance. Under the Wages Board system, moreover, each 
trade or industry has its own Board, whereas a single Arbitration Court 
would ordinarily deal with all trades within a district. Another important 
difference lies in the nature of the tribunals, the Wages Board consisting 
of persons representing the employers and employes respectively, with a 
nominated or independent chairman, while the Arbitration Court consists 
of one member only — a Judge of the Supreme or High Court — who may, 
however, be assisted by assessors. Again, it may be observed that under 
the Arbitration Court system, anything in tlie nature of a strike or lock-out 
is e.xpressly forbidden under penalty, provision being made for conciliation 
in matters under dispute by reference to the Coiud, by means of compulsory 
conferences and by the registration of industrial agreements. No provisions 
for the settlement of disputes exist under the Wages Board system.* It should 


• In the T.isinanian Act however, clauses have been in&eited making it a penal offence to take part, 
or assiU, in a “Strike or lock-out. 

t Information regarding the history and working of v.anous Act'^ in Au-^tralia provi<ling for the legis* 
lative regulation of wages, etc, mav be found in thp lollowing reports * — Report of Royal romniis«!On 
on Working of Compnlsorv Conciliation and Arbitration La\^s, lUiU (Syiiney, (Joveinment Punter'); 
Report of Royal Comnnssion on Factories and Shops Law in Victoiia (Mdlourne (lovernment 

Printer): Report to Secretary of State for the Horne De])aitT'\ent on tlic Wages Boards and Indnstiial 
Conciliation arid Arbitration Acts of Australia and New Zealand, by Ernest Ave«. U>!>S CLoniion, Darling 
and Son, Cd. 4167); Strikes and Lock-outs— MemornnvU by Board of Trade. 1U12 (London, Darling and 
Son. C<1. 6h81) : Interim and Final Reports of the Royal Commission on Industrial .\rbitration in New 
South Wales, lUlu; The New South Wales Indiutnal Uazptte (Sydney, Government Pi inter): The Indus- 
trial Arbitration Keports and Records. New South Wales (Sydney, Government Printer) : Victoria, Annual 
Reports of Chief Inspector of Factories Workrooms, and Shops (Melbourne, Government Printer); 
Queensland. Annual Reports of the Director of Labour and Chiei Inspector of Factories and Shops (Bris- 
bane, Government Printer) • South .Australia. Annual Reports of Ghief Inspectors of Factories (Adelaide. 
Government Printer) ; Western Australia. Annual Reports of Proceedings under the Industrial Conciliation 
and Arbitration ,\ct. and Reports of Proceedings before the Boards of Conciliation and Court of Arbitration 
(Perth, Government Printer) ; Tasmania, Reports of the Chief Inspector of Factories (Hobart, Govern- 
ment Printer) ; Commonwealth Arbitration ReporU, Vols. 1. to V. (Melbourne, Government Printer). 
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be observed, however, that although the Arbitration Coiiit attacks the 
problem at the other end, aiming piimaiiJy at the prevention of stiikes, 
the chief work of the Court is not, perhaps, so much concerned with tlie 
maintenance of industrial peace as with the settlement of certain dehnite 
minimum conditions of employment. 

The "Wages Board system was introduced in Victoria by the Factoiies 
and Shops Act of 1806.1 The original Bill applied to three indiistiies only 
(viz., the clothing, furniture, and breadmaking or baking trades), in 
which conditions of labour were notoriously bad and sweating prevalent. 
The effect of these Boards in improving conditions of labour soon became 
apparent, and the scope of the Act was oonsequentlv extended in 1000, and 
again in 1007, 1910, and 1912. and at the present time a Wages Board can 
he appointed for any process, trade, business, or occupation in the vState. 
A Court of Industrial Appeals, consisting of a Supreme Court Judge, with 
power to call in two assessors, has been established to act as a Court of Appeal 
horn the determinations of Wages Boards Twelve appeals have been 
heard and in ten of these the decisions of the Boards were varied. Up to 
the end of August, 1913. no fewer than 131 Boards had been authorized, 
the determinations gazetted affecting upwards of 150.000 persons. 

In Victoria a Wages Board is appointed on resolution by both Houses of 
Parliament, one-half of the members being representatives of employers and 
one-half of employes. The names of members are fir.st submitted bv persons 
interested, and then appointed by the Governor in Council on the nomina- 
tion of the ^Minister. The chairman is nominated by the members, but if 
they df> not agree to a chaii-maii, he is appointed by tlie Governor in Council 
on the recommendation of the ^Minister. The times of meeting, the mode of 
carrying on business, and all procedure are entirely in the hands of the Board, 
whose powers are defined in the Factories Acts. The result of the labours of a 
Board is called a “ Determination.'*’ and each item of such determination 
must be carried by a majority of the Board The chairman is a member of 
the Board. His function is usually confined to conducting the proceedings. 
He does not exercise his vote except in cases where the Board is ecjually 
divided, when his casting vote determines the question at issue. When a 
determination has been finally made, it must be signed by the chairman, 
and forwarded to the ^Minister of Labour. The Board fixes a date on which 
the deter miiuitioii should come into force, hut tliis date cannot be within 
30 days of the date upon which a price or rate of pay was last fixed. 
If the Minister is satisfied that tlie determination is in form, andean be 
enforced, it is duly gazetted. In the event of the Minister considering that 
any deteimination may cause injury to trade, or injusiic.e in any way what- 
ever. he may su^^pend same for any period, not exc.M^ding six inonths, 
and tiro B<')«it'd is then rf*quiied to reconsider the determination. If 
the Board does not make any alteration, and is satisfied that the 
fears are groundless, the suspension mav be removed }jy notice in the 
Gfuelte, lio'vi'^ion is made by w’liicL oitlLer emplovers or emploves may 
apjreal to tlie Court of Industrial Appeals against any determination of 
a Boar-d. An appeal may be lodged {a) liy a majority of the representa- 
tives of the employers on the Spemal Board ; (h) a majority of the 
repre..entatives of employes on the Special Board : (c) any employer or group 
of employeis. wlro employ not less than 25 per cent, of the total number of 

t See Note on page 471. 
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workers in the trade to he affected ; or. {d) 25 per cent, of the workers in any 
trade. The Court has all the powers of a Board, aTid may alter or amend 
the determination in any way it thinks fit. The decision of the Coui-t is final 
and cannot he altered by the Board, except with the permission of the Court, 
hut the Court may. at any time, review its own decision. The Minister has 
power to refer any determination of a Board to the Court for its consideration, 
if he thinks fit. without appeal by either employer or employe. Thf^ decision 
of tlie Court is gazetted in the same way as the determination of the Board, 
and comes into force at any date the Court may fix. The determinations 
of the Board and the Court are enforced by the Factories and Shops Depart- 
ment, and severe penalties are provided for breaches of determinations. 
Xo prosecution for any offence against any of the Factories Acts, or for 
anv breach of any determination can be brought except through the 
Department. 

In Tasmania a Wages Board system was introduced by the ^Vages Board 
Act 1910. Amicable settlement of disputes and the adjustment of relations 
])etween employers and employes, more especially in regard to wages, was 
speedilv shown to be a forlorn hope owing to the retention of what is known 
as the “ reputable employers ” clause. This limited the wages to be deter- 
mined by a Board to those paid at the time the Board wars established. It 
was pointed out that this provision had been repealed in Victoiia in 1907, 
and in view of the strenuous opposition of the employes to its retention in 
Tasmania, an amending Act was passed in 1911 repealing the clause. The 
appointment of twenty Boards has been authorized, and of these fifteen 
have made determinations. In its general features the system in operation 
in Tasmania closely resembles that of Victoria, but in the former State it 
is a penal offence to take part or assist in a strike or lock-out on account of 
any matter in respect of which a Board has made a determination. 

Since it is not practicable to furnish within the limits of this article any 
comprehensive description of the systems in force in each rotate, a tabular 
statement showing some of the more important features of the Acts is given 
on pages 474 and 475. 

In Xew South Wales tlie Acts in force during the first period during which 
legislative intervention in industrial disputes was attempted, viz., the Trades 
Disputes Couciliaiioii and Arbitration Act 1892, and the Conciliation and 
Arbitration Act 1899, were based on the idea that voluntary conciliation 
would be the most effective instrument in the adjustment of grievances. 
As neither of these Acts comp(‘Iled either party to a dispute to submit its 
case, they both proved ineffective. In 1901 the Arbitration Court system 
was adopted in tlie Industrial Arbitration Act of that year. This Act pro- 
vided for the registration of industrial unions and for the making and enforcing 
of industrial agreements. A Court of Arbitration was constituted for the 
hearing and determination of industrial disputes and matters referred to it, 
and the jurisdiction, powers, and procedure of that Court were defined. 
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Name of At . . 

! 

Nature of Tribunals 

How Tribunals are 
brou’Hit into 
existence 


Scope of Acts 


How a trade is 
brought under 
review 


President or Chair- 
man of Tribunal ' 


No. of members of 
Tribunal 


How ordinary 
members are ap- 
pointed 


Decisions — How 
enforced 


Duration of de- 
cision 


Appeal against de- 
cision 


If snspen<5ion of 
decl=^ion possible 
pending appeal 


Can preference to 
unionists be de- 
clared 


Provision against 
strikes and lock- 
outs 


Special provisions 
for Conciliation 


♦ The operation 


Federal Handbook. 


Tribt’nals for thf Rfo elation of AVages 

New South ^yaks, Victoria. (^u« < n-!and 


In'lnsrrial Arbltmtton Ad 
1912 

Court of Indu^«ti lal Arbitra- 
tion IndU'«tnal Boaids 

Industiial Court (Judge) 
f on'Jtituttd by Act. 
Indii-^tiiai Boards by 
the Hiiu^ter on lecoiu- 
mendation of Induatiiai 
Coll t 

To industrial groups 
nanu d in Schedule to 
Act, and those addcti 
by Proclamation. In- 
cludes Government ser- 
vants 

Refeience by Court or 
Hi!U:-ter, or by applica- 
tion to the lioaid by 
employers or employes 


Appointed by ^Minister on 
recommendation of 
Court 


Chairman and two or four 
othei members 


Appointed by Minister on 
recommendation of In- 
dustrial Court 


By Registrar, Industiial 
Magistrate and Inspec- 
tors 


For period fixed by Tribu- 
nal, but not more than 
three years 


To Imlustrial Court 
against decUion of 
Boards 

No . 


Yes 


and i:>hops Ad 

1912 

Court of Industrial Ap- 
]ieais. V ages Boards 

Court constituted by 
Acts Wages Boards 
b> Lrovernoi in Council 
on resolution of Par- 
liament 

To any process, trade, 
business, or occu])a- 
tion sijrcificd in a 
re-ohition. Govern- 
ment '^eivantsare not 
1 ncluded 

Usually by petition to 
Minister 


Appointed by Govcrnoi 
in Coiirioil on normn.i- 
j tion of Board or i.iiling 

! that on nomination by 

I Minister 

Not exceeding eleven 
(including chairman) 


Nominated by ^linister 
But II onc-hfth of em- 
ployers or employes 
object, represent. itivc^ 
aie elected bj'' them 

By Factories Dejrart- 
ment in Courts of 
Petty Sessions 


Until altered by Board 
or Court of Industiial 
; Appeals 

i 


To the Court of Indus- 
trial Appeals 


I TV'S ; for not more than 
j twelve month.s 

I 

I 

No 


Ind'idnnl r,‘ ov Ad 1912 


Indn^itnal Couit Iiidus- 
tii.rl Board' 

IndU'tiul iouit con^ti- 
tut-*d by tlif Act In- 
dU'tsial Boards by 
Go\erutir in Council 
on lecommcndation of 
Court 

To cuj lings spccilied in 
Sclicduk' to Act, and 
to tho^e added by 
Croveruoi in Council 


By petitions and repre* 
serit.ttinns to Indus- 
tii.ii Registrar 


Any person elcct»‘d by 
Boaid. If none elec- 
ted, appointment IS tty 
theGoveinot in Coiini il 
on recommendation of 
Court 

Not It -sS than five nor 
more than thirteen 
(including chairman) 


By employers and em- 
ploye't respeetnedy 


By Inspectors of Fac- 
tories and Shops, De- 
paitment of Labour 


Twelve months and there- 
alter, until aiteied by 
Board 01 Couit 


To Industrial Court 


Yes; for not more than 
three montiis 




Strikes, penalty £.50. and i None 
preference to iinioni'ts j 
caneeiled Lock-outs, I 
penalty £l,0u0 | 

I 


Special cemmiS'ioner None 
Three Conciliation Com- 
mittrc' for colliery ' 
districts. Registered 
agreements 


St r ID'S .issoeia tion £1,000 ; 
induidn il lock-outs 
£1.000, link*-.' notif'c of 
intention given to Regis- 
trar and v‘<Tet ballot 
tak'-n in lavonr In the 
cas. of pnhlK ufiii'ies 
eomjail'O! y Contcrence 
also miLst have proved 
abortive 

Comjml'Oiy Conference 
Ht gi-teied agr*-**incnts 


the Com.noawealth Act is liimt;d by the (;on,titut".on to concmition^anif^rTti^ 
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South Australia. I Western Australia. , Tasmania. Commonwealth.* 


The Factoiies Acts 190; 
190S. ami 1910. Indiu 
inn I ArbitnitionArt 191*2' 
Industrial Court. Waaes 
Boards ' 

Court constituted by Act | 
of 1912. Waaes Boards ; 
by the Governor m i 
Council j 


To processes, trades etc , 
specified m Act, and 
such otheis as ma^’- be 
authorized by Parlia- 
ment 


Ini hi, atrial Arbitration Aft 
1912 

Arbitration Court 
Constituted by the Act. . 

All industrial occupa- 
tions 


Wases Board® Acts 
1910 and 1911 

Wages Boards 

For the clothing 
trade, by the Act’, 
for other trades, 
by a resolution 
of Parliament 

All trades, or groups 
or parts thereof 


Con-cihation avA Arbi- 
tration Act 1904-11 

Court of Conciliation 
and Art it rut ion 
Court constituted by 
the Act 


Industrial disputes ex- 
tending teyond limits 
of anyone ^>tate or in 
Fedt^fal Capital or 
Noithern Xeiiitoiies 


Court — matters or dis- 
putes submitted by 
Minister, Registrar, 
employei s, or employes, 
or by report of Wages 
Boaid. Wages Boards 
by petitions, etc. 


Court — President. Wages 
Board, appointed by 
Goveinor on nomina- 
tion oi lioard. or failing 
nomination a >tipen- 
diaiy Magistrate 
Comt, Pi evident onlv. 
W ages Board, not Icas 
than five nor more 
th.iii eleven (inclusive 
of chairman) 

By Govei nor on nomina- 
tion ot employei 3 and 
employes respectively 


By Factories Depart- 
ment 


Until altered by Board 
01 by order of Indus- 
trial Court 


[ndustiial Court 


A'eb . . 


No . , 


Penalty £500, or im- 
prisonment three 
months 


Industrial disputes re- 
ferred by President or 
by an Industrial Union 
or Association 


A Judge of the Supreme 
Court 


Three, including presi- 
dent 


Appointed by Governor, 
Pif'sident ilircctiy. and 
one each on lecom- 
mendationof unions of 
employers and workers 
respectively 

By Arbitration Court on 
complaint of any party 
to the award or Regis- 
trar or an Indust lial 
Inspector 

For period fixed by Court, 
not exceeding three 
years, or for one year 
and thenceforward 
from year to year 
until 30 days’ notice 
gi ven 

No appeal except against 
impi isonment or a fine 
exceeding £20 

No suspension. Court 
has pow*er to revise an 
aw'ard after the expiia- 
tion of tw*elve months 
from its date 

No .. 


Employer or Industrial 
Union, £100; other 
cases, £10 


By application of 
parties 


Any person elected 
by the Board. If 
none elected, ap- 
pointment bv the 
Govei uoi in Coim- 
cii 

Chairman, and not 
lose, tlian four nor 
more than ten 


By Governor in 
Council on nomi- 
nation by em- 
ployei s and em- 
ployes 

By Factories Depart- 
ment 


Until altered by 
Board * 


To Supreme Court. . | 


No 


i 


Organization £500 ; 
individual £20 


IndU'^taal disputes 

either certified Ly 
RegistTOr, siilniit- 

ted by organization, 
referred by a >tate 
Industiial autho. ity 
or by Piesident alter 
holding aboi t i\ e Com- 
pulsory Conference 
President 


President only 


President appointed 
bv Governor-General 
fioni Just lee:? of High 
Court 


By proceedings insti- 
tuted by Registiar, 
or by any organi- 
zation artei ted, or a 
member thereof 
For peiiod fixed by 
award not exceeding 
five years 


No appeal. Case may 
be stated by Presi- 
dent for opinion of 
Tli<gh Court 
No appeal 


N'es ; ordinarily op- 
tional, but mandatory 
if in opinion of Court 
prefeieiice is neces- 
sary for maintenance 
of uuliistnal peace or 
welfare of society 
Penalty, £1.000 


I ! 

Compulsory Conference. ! CompiiRory Conference, i None 

Industiial Court. I Registeied agreements 

Registered agreements | 


for the prevention and settlement of industrial disputes extending beyond the 


Compulsory Conference. 
Court may tempo- 
rarily refer to Con- 
riliatinn Committee. 
Regi®t(‘i ed agreements 

limits of any one State. 
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This Act abandoned tke principle of conciliation in favour of arbitration, 
the jurisdiction of the Court extending to all industries except domestic 
service, and its awards applying without limitation of area throughout 
the State. Provision was also made for the registration of industrial agree- 
ments. This Act, however, proved unsatisfactory, mainly for the reasons 
that the congestion of business in the Court culminated in industrial unrest 
and that the Higli Court decided that the Court had no jurisdiction to declare 
the terms of an agreement to be a ’'common rule.’' in other words an employer 
on entering into an industrial agreement might Lind himself for a specified 
time to pay higher wages than those paid by other employers in the same 
industry. 

In the Ifidiistnal Disputes Act 1908 an effort was made to combine the 
relatively simple procedure of Conciliation Boards with the compulsory powers 
of the Arbitration Court as to enforcement of findings and awards. The 
Boards had power to decide all disputes and to rescind or vary anv of their 
awards, and in carrying out these purposes they were empowered to fix 
minimum wages and other conditions of labour. The Board sVvStem estab- 
lislied by this Act was responsible for the effective operation of some 230 
Boards and the making of 430 awards. The multiplicity of Boards under 
this Act was. however, the cause of considerable overlapping of awards 
and conserjiieiit confusion. It was mainly the difficulties arising irom this 
confusion which led to a reconsideration of the whole scheme and to the 
passing of the I tubist rial Arbitration Act 1912, now in force. Under this 
Act it was intended there should eventually be about 150 Boards presided 
over by 28 chairmen, one for each group of iadustries. and each having 
jurisdiction in a clearly defined industrial area. In addition a Court of 
Industrial Arbitration was established and provision was made for the con- 
stitution in certain mining districts of Conciliation Committees. The organi- 
zation of the Boards under the new Act is })ased on the principle of craft 
unionism, i.e., all craft'Smen in each trade, such as carpenters, engine-drivers, 
printers, and so on, belong to the same union, and are dealt with bv the 
same Board. These Boards are judicial tribunals and not round-table con- 
ferences, tlieir powers being wider than those of ordinary wages boards, 
and extending to the determination of any " industrial matter ” and to the 
granting of preference of employment to uiu<)nists. 

In Queensland, the AVages Boards Acts were repealed in 1912, and replaced 
by tlie Industrial Peace Act, which contains provisions for the establishment 
of industrial boards and of an Industiial Ct^urt. which lias ])oth orimual and 
appellate jurisdiction. In South Australia a conihinatmn of the two systems 
has also been evolved by the Factories Act 1907-1910 and the Industrial 
Arbitration Act 1912. In the former State, however, the industrial boards 
have wide powers to determine any industiial matter or dispute, while in 
South Australia the powers of tlie ]>oards are generally similar to those 
of the wages boards in A'ict«u-ia and Tasmania, the Industrial Court only 
having power to adjudicate upon industrial dispiut,s. In both States severe 
penalties are provided against strikes and lock-outs, while in South Australia 
” picketing ’• is also prohibited under penalty. In the latter State refusal 
to offer or accept employment upon the terms of an industrial agreement or 
award is deemed to be a lock-out or strike. ^ 
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Western Australia Is the only State in which the Arbitration Court system 
by itself is still in existence. This system, which is also in force under the 
Commomvealth Conciliation and Arbitration Act 1904-1911, is framed 
to encourage a system of collective bargaining, to facilitate applications to 
the Court for the prevention of disputes, and assure to the worker such 
benefits as may be derived from organization. It virtually creates the 
industrial union, which is not necessarily identical with the trade union, 
but rather an organization necessary for the administration of the law. 
As in New South Wales. Queensland, and South Australia, so under the 
Commonwealth and Western Australian Acts employers and employes may 
settle disputes and conditions of labour by industrial agreements, which are 
registered and have the force of awards. Failing agreement, disputes are 
settled by reference to the Court. 

As regards the ehects of operations under these laws, dispassionate 
observers are generallv inclined to believe that the systems of regulating 
wages and hours of labour have in the mrin been successful. Investigations 
made by the Commonwealth Statistician show that between 1901 and 1912 
nominal wages increased on the average by no less than 24 per cent., and 
though it is true that the increase between these two years was more than 
discounted by the increase in cost of living, this was due largely to the 
phenomenal rise in prices and rents which occurred in 1912. Thus between 
1901 and 1911 effective wages increased by nearly 4 per cent., but between 
1901 and 1912 they decreased by about 1 per cent. While it is true that 
prices and cost of living have not increased in Australia to a greater extent 
than in many other countries, one of the factors which tend to increase prices, 
viz., increase in wages by industrial tribunals, is prevalent to a far greater 
extent in Australia than elsewhere. And though it is not. of course, suggested 
that an increase in wages necessarily results in increased prices, in many 
industries the emplovers have been able through trade associations and by 
other means to pass on to consumers a considerable proportion of the in- 
creased amount of their wages bills. Hence many of the workers, having 
succeeded in obtaining machinery for the regulation of " nominal ’’ wages, 
are now desirous of extending legislative effort so as to control effective ’’ 
or “ real ” wages. The proposals for carrying this idea into effect (either 
by the nationalization of industries subject to operations of monopolies or 
combines or by fixing prices) do not, however, fall within the scope of this 
paper. 

While statistics show, therefore, that there has been a large increase in 
nominal wages, it is equally clear that this increase has been so far effected 
without, on the aggregate, unduly taxing the resources and industries of 
the country. This is shown in various ways by the extension of m'lnufacturing 
industries, by the increasing prosperity of the people, by the large rise in 
savings bank deposits, by the railway and tramway receipts, and by the 
increased consumption of commodities of the nature of luxuries.* Further- 
more, statistics indicate that the relative productive efficiency of labour has 
increased in recent years. f but whether this be due to the human element 

• See Official Year-Book of the Commoniceulth of Aaetralia, No. G, U)12, by G. II. Knibbs, C.M.G., <fec. 

t See Report No. 2 — Labour and Industrial Branch of tlie Comraonwealth Bureau of Census and 
Statistics, by G. U. Knibb.-. C M G., itc., p. 69 Taking the relative productive activity for uU industries 
in 1901 as base(= 1,000), the increase in lOOS was rD7 per cent., and in 1911, 35-5 per cent. 

C. 1-2154. 2h 
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or to improved organizatioa and machinery, or to both these factors, is not 
revealed by the figures available. The fact that the productive activity and 
efficiency in manufacturing industries has increased is borne out by an analysis 
of the manufacturing statistics. Thus while the percentage of wages paid 
on the total value of the output of manufacturing industries increased between 
1908 and 1912 from 19 *8 to 21 *0 per cent.* the percentage available for 
interest, depreciation, other charges, and profit also increased uniformly 
from 16 '5 in 1908 to 17*9 in 1911. though it decreased slightly (to 17*2) in 
the following year, showing that in spite of the increased wages the percentage 
available for interest, depreciation, profits, etc., had increased. Available 
e\ddence indicates, therefore, that the effect of the legislative control of 
wages and conditions of labour has been of benefit both to wage-earners and 
employers, and that the evil effects predicted have not come to pass. The 
complexity of the factors which operate, both those which are purely local 
and others which aie traceable to a wider and even world-wide range of 
influences, render the appraisement of the eflects of the Acts a matter of 
difficidty. This difficulty would exist even if the Acts had been in force 
for long periods. In some of the States they have, however, been in opera- 
tion for only short periods, so that even the purely economic influences have 
not been fully revealed, while their social and moral aspects remain hidden. 
Kapid changes have occurred in the class of legislation under consideration, 
and have been facilitated by the comparative simplicity of industrial organiza- 
tion as compared with older communities, by the small populations of the 
States, and by the democratic sympathies of the people. Although the attitude 
of public opinion might be one of the best guides in judging the efficiency 
of the respective Acts and systems in force, beyond the fact that there is a 
widespread determination to adhere to the principle of the minimum wage, 
at any rate for the present, there is no united opinion, or even a united class 
opinion, concerning the relative advantages or efficiency of the various 
Acts. On the contrary, the ebb and flow of opinion, and even sectional 
cleavage in attitude, has been marked. Criticism is, however, directed at 
the details of the systems or at the administration of the Acts, rather than 
at the class of legislation as a whole. The numerous amending Acts, conse- 
quent on weaknesses which have been disclosed, indicate the fluidity of 
opinion which exists, and have strengthened rather than weakened the deter- 
mination to adhere to the legal minimum wage, A great deal of the success 
of the systems lies, no doubt, in the prosperity which has been enjoyed in 
recent years owing largely to the preponderating efiect of favorable seasons 
on the important primary industries. Wages have almost invariably been 
increased and the Acts have consec[uently worked smoothly so far as the 
wage-earners are concerned. It is possible, however, that this tranquillity 
will not be long maintained. It is thought by some that the time is ap- 
proaching when the social conscience of the people will be satisfied and that 
the workers will reach the point of diminishing returns in State regulation. 
In conclusion it may be said that more accurate knowledge and more pro- 
found study than have yet been devoted to the subject will be required to 
furnish definite conclusions as to the economic and social results of these 
industrial laws, and as to the relative merits and demerits of the various 
systems. 

• See Labour BuHetin, Xo. 3, November, 1913, by G. H. Knbbs, C.M.G 
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(b) Factory and Shop Acts. 

The State Factories Acts do not difier in principle from those in force 
in the United Kingdom, the general object of this class of legislation being 
to fix minimum standard rates of wages and maximum hours of laboui*, to 
provide for sirnitary accommodation, the ventilation and cleansing of premises, 
safegTiarding from accident, and the general amelioration of the conditions 
of labour, particularly those of females and children, in factories. 

The first Australian Factories Act was passed in 1873 in Victoria. It 
was entitled “ The Supervision of Workrooms and Factories Statute,” and 
contained onlv six sections. Its principal provisions were (a) that any place 
in v\"hich not less than ten persons were engaged for hire in manufacturing 
goods should be constituted a factory ; (b) that such factories, as to building, 
sanitation, etc., should be subject to regulations made by the Central Board 
of Health ; and (c) that no female should be employed for more than eight 
hours in any one day without the permission of the Chief Secretary. The 
administration of the Act was entrusted out iiely to the local Boards of Health, 
and the system was found to be less eSective than was hoped. The conditions 
which have given rise to trouble in the old world tended to reproduce them- 
selves in the roung and growing industries of the States. Factory workers 
had to contend with the absence of seciuity for a living wage, unsatisfactory 
sanitarv suiToundings, and unchecked and unscrupulous competition of 
Chinese in certain ti*ades. The advocacy of legislation to control the con- 
ditions of emplovment became pronounced in Victoria in 1880, and a strike 
of tailoresses in Melbourne in 1882 led to a recognition of the real state of 
affairs. As a result of unsatisfactory working under the local governing 
bodies, and on account of agitation of the operatives, a commission was 
appointed in 1883. and reported the necessity of legislation for the regulation 
of factories, and in particular pointed out the fact that men were compelled 
to toil for as many as eighteen horns and women sixteen hours a day. It 
also showed that the condition of out- workers was very utidesirable, and that 
the apprenticeship system was frequently used to obtain labour without 
remuneration, apprentices being dismissed upon asking for payment at the 
end of their time. The Factories and ^hops Act 1881, while providing for 
the suppression of many evils in respect of accommodation and lengthy 
hours, did not touch the two last mentioned. It provided for Government 
inspection, and also that six persons should constitute a factory if the 
premises were situated in a city, town, or borough. lu 1887 a short amending 
Act was brought in to remedy some defects tliat were found to exist. Its 
principal provision was that any place in wliich two or more Chinese were 
engaged should be deemed a factory. In 1893 a fiulher enactment reduced 
the number of persons constituting a factory to four. Another Eoyai 
Commission sat in 1895, residting in the Act of 1896, which dealt with matters 
previously untouched, and the system of regulation was carried on by tlie Act 
of 1900 and the complete codification of the law in 1905, and again in 1912. 

Similar conditions to those which existed in Victoria were found to prevail 
in other States. Xew Soutli Wales and Queensland first adopted regulative 
measures in 1896, Soutli Australia in 1891, and Western Australia in 1902. 
Tasmania adopted the Victorian Act of 1873 in 1884. The same remarks 
applv in a general way to the condition of employes in shops. 

2 II i 
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The adoption of the eiirht houis sy^tinu f(a* adult luah^^ has *:**uaL'ally 
been the outcome of the representations made by the trade unions. There 
is no lemslation to enforce the principle, althoui^h there is now a 
irenercd recognition of it. A week of 48 hours is the usual workimr week. 
The larger unions, however, have lat<‘ly moved for a net day of eiLrht hours, 
with Saturday half-holiday, no loadimr of other week days being permitted 
bv way of compensating for the Saturday afternoon. Under this scheme 
there are, for five days, erpral divisams for periods of laboiu*, recreation, 
and rest, and four hours’ work on Saturday, makiiig a working week of 44 
hours. On the establishment of Wages Boards and Arbitration Courts, 
in the States where those institiitir*ns exist, the authorities thus created 
generally adopted the principle of 48 hour^? a week as pait of their deter- 
minations anti awards wherever it seemed reasonably practicable. In 
some of the larger classes of building trades the hours have been reduced 
to 44 a week, aiid in some technical anil specialist trades a lower maximum 
has been fixed, such for example, as the type-setting machine operators in 
Victoria, for whom the maximum has been fixed by the Wages Board at 
42 hoiu's weekly. Eeasonable piovisiuii is ina<le by statute or award for 
work performed outside the scheduled hours. Organizations of employes, 
however, oppose overtime in any industry until all the optu-atives in that 
industry are working full time. 

In all tlie States the employment of female labour in factoiles is now 
regulated bv Act of Parliament. The number of working hours is limited 
to 48 per week, overtime being allowed only Avith the permission of the 
Factorv Departments, and even then to a limited extent only. The 
maximum periods of continuous labour and the intervals of cessation there- 
from are all prescribed under the several Acts. 

The employment of young persons in factories is also r(\guhited in oat^h 
State by Acts of Parliament in a similar manner to the employment of female 
labour. Excepting under specicxl circumstances. r4uldren under a certain 
age may not be employed in factoiies. The minimum age in all the States 
IS foiu'teen, with the exception of Soutli Australia, where it is thirteen 
vears, and Victoria, where the minimum for females is fifteen years. 
The general object of the restrictions imposed is to assure that a 
proper period shall be devoted to primary education, and that the 
early years of toil shall not exhaust the worker ladore the attain- 
ment of full growth. It is obvious that the age of apprenticeship in eacli 
State mii3t*be limited by the conditions governing the emplovmont of child 
labour in factories. The early Apprentices Acts in some of the States are 
apparently in conflict on this point with the Factories Acts. The statutes 
limiting the age at which children may begin to work may ])e regarded as 
applicable by way of preventing too eai’Iy apprenticeship, so also may those 
directing that education be continued up to a certain age or standard. 
Indentures must bo entered into specifying the conditions of the employment. 
Apprenticeships may not exceed seven years in duration, and become 
inoperative at 21 years of age, or in the case of women, on marriage. The 
Arbitration Courts and Wages Boards have power to limit the number of 
apprentices which may be employed in a factorv. 



^IaX U FACT U RES, INDUSTRIAL, EtC., OF AUSTRALIA. 481 


All the States have statutes containing provisions respecting the hour’s 
during which shops in large centres may be kept open for business. These 
provisions, in efiect, not only limit the hours during which shop-hands may 
be employed, but apply also where the shops are tended by the proprietor 
alone, or by himself and family, with, however, certain exceptions. In 
Victoria, for example, shops wherein not more than one assistant, whether 
paid or not. was employed, were permitted to remain open for two hours 
a day longer than other shops of the same class. The object of this was to 
relieve the hardship which existed for such persons as, for example, widows 
who were wholly dependent for a livelihood upon the casual trade of small 
shops. It is, however, reported that little or no benefit accrued from the 
permission. In each of the States the closing time of shops, except those 
speciallv exempted, is 6 p.m. on four days of the week. 10 p.m. on one day 
(except 9 p.m. in Queensland, South Australia, and Western Australia), 
and 1 p.m. on one day — -thus establisliing a weekly half-holiday. In Western 
Australia the opening hour is fixed at 8 a.m. In addition to fixing the 
closing hour, the total daily and weekly working hours are delimited in 
the case of women and children. In some States, butchers'’ shops must be 
closed an hour earlier than other retail establishments, the reason being the 
earlv hour at which assistants must start to attend to the markets and early 
morning trade. 

Establishments, the opening of which in the evening is presumably 
necessary for public convenience — such as hotels, restaurants, chemists’ 
shops, etc. — ^are required to remain open for longer hours or are permitted 
to do business diunng hours prohibited in other establishments. 

The provisions of the early closing laws differ somewhat in each State, 
but the main objects, namely, the restriction of long hours of labom‘, are 
identical throughout. Formerly, in some of the States, there were, and 
there are still in others, provisions making the early closing of a business, 
or the selection of a day for a half-holiday, dependent upon the option of 
the majoritv of the business people concerned, or upon the local autliority. 
The anomalous results of the system whereby shops on one side of the street 
bounding two municipalities were open, when those upon the other side were 
closed, led to the introduction of the compulsory system, whereby the hours 
of business are absolutely fixed by statute. In Queensland, the day of the 
weekly half-holiday is fixed for Satiuxlay. In Victoria also the Saturday 
half-holiday became compuIs(n’y in 1900, and in New Soutli Wales in the 
following year, and there is a strong movement throughout the Common- 
wealth in favour of closing on the afternoon of that day. The hours for 
shops exempted from the general provisions of the Acts are also prescribed, 
and special holidays are provided for carriers. 

The provisions of Factories and Sliops Acts and of the Early Closing 
Acts in some of the States are consolidated under a single Act. but in others 
are separate enactments. The chief provisions of the principal Acts for 
registration, administration, record-keeping, etc., and of regulations under 
those Acts, are set out in the following summary : — 

(a) Factories are defined to be places where a certain number of 
persons are employed in making or preparing goods for trade 
or sale, or in which steam or other power is employed, or where 
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special classes of industry are carried on. In some States 
the employment of a Chinese, in some of any Asiatic, con- 
stitutes the place a factory. 

(6) A Minister of the Crown administers the Act in conjunction with 
a Chief Inspector of Factories. Inspectors visit the factories 
with full powers of entry, examination, and enquiry; these 
are of both sexes, females bein^ employed in that portion 
of the work where a woman is particularly necessary. Broadly 
speaking, these powers confer upon the Inspector the right to 
enter, inspect, and examine, at all reasonable hours by day and 
night, any factory where he has reason to think anyone is em- 
ployed ; to take a police constable, if necessary, to assist him in 
the execution of his duty ; to require the production of all certifi- 
cates, documents, and records kept by the occupier, in accord- 
ance wdth the terms of the enactments ; to examine, either 
alone or in the presence of any other person, every person 
whom he finds in a factory ; to make whatever examination 
he deems necessary to ascertain w'hether the provisions of 
the Act are complied with. 

(c) Registration of factories before occupation is compulsory. Descrip- 

tion of premises and statement of the work to be done must be 
supplied, and a certificate of suitability of premises obtained. 

(d) A record of all employes, giving the names, ages, wages, and wmrk 

of each under a certain age (18, 20, 21, etc.), must be kept 
and filed in the Chief Inspector’s office. 

(e) Names and addresses of district inspectors and certifying medical 

practitioners must be posted ; also the working hours, the 
holidays, and the name, etc., of the employer. 

(/) Records of out-work must be kept, containing the names and 
remuneration of workers, and stating the places where the 
work is done. Out- workers are required to register. 

(g) Places in which only the near kin of the occupier are employed 
are generally exempt from registration. 

{h) Meals may be prohibited in w^orkrooms, etc. In some States 
occupiers are required to furnish suitable mealrooms. 

(i) The employment in factories of young children is forbidden, 
and medical certificates of fitness are required in the case of 
young persons under a certain age. Special permits, based 
on educational or other qualifications, may be issued for young 
persons of certain ages. 

ij) Guarantees of an employe’s good behaviour are void unless made 
with the consent of the Minister, 

(k) Persons in charge of steam engines or boilers must hold certifi- 
cates of service of competency. 

(/) Provision (safeguarding against accident) is made for the fencing 
ofi and proper care of machinery, vats, and other dangerous 
structures. ^Vomen and young persons are forbidden to clean 
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machinery in motion or work between fixed and traversing parts 
of self-acting machinery while in motion ; and dangerous trades 
are specified in which a minimum age is fixed. Notice of 
accidents must be sent to the district inspector. (Dangerous 
trades are generally under the administration of Boards of 
Health.) 

(>«) Provision is made for the stamping of furniture, the object being 
to disclose whether it is made by European or Chinese labour. 

(ii) Minimum wage provisions are inserted. Premiums to employers 
are forbidden. 

(o) Sanitation and ventilation must be attended to, and fi'esh drinking 

water supplied. Separate and adequate sanitary conveniences 
for each sex are required. 

(p) Shopkeepers are required to provide proper seating accommodation 

for female employes. (In some States this is the subject of 
special legislation.) 

(q) A dressing-room for females must be provided in factories the 

manufacturing process of which requires a change of dress. 

(r) Adequate protection must be made against fire, and efficient 

fire-escapes provided. 

(5) Wide powers of regulation are granted to the Executive 
and heavy penalties imposed, including a penalty by way of 
compensation to any person injured or the family of any 
person killed through failure to fence machinery and other 
dangerous structures. 

Other measures for the protection of life, health, and general well-being 
of the worker exist in most of the States. Though in some instances founded 
upon English legislation, many of the pro\usions are peculiar to Australia. 
Despite experience and continued amendment they have not even yet attained 
to a settled form. Of the Australian States, Victoria originally had the 
most complete system of industrial legislation. Other States gradually 
adopted the Victorian statutes, either en bloc or with amendments suggested 
by local conditions. The results of the legislation referred to must be sought 
in the Reports of the Inspectors of Factories of the several States. Gener- 
ally speaking, the perusal of these reports and of the reports of Royal Com- 
missions which have inquired into the working of the Acts, affords satis- 
factory evidence that the Acts have, on the whole, eSected their objects. 

4.— Manufacturing Industries. 

The statistics of manufactures in the Commonwealth during recent years 
show that many industries have now been permanently established on a 
secure basis, and also indicate a consistent progress both in regard to the 
extension of existing industries and the establishment of new ones. The 
scale on which many manufactories are established in Australia naturally 
appears small in comparison with that of similar establishments in older 
countries of the world ; but it should be remembered that the scope of 
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Australian manufactories is necessarily limited by the comparative sparseness 
of the population, and that, prior to IbOl. development was retarded by 
the existence of intercolonial tariffs. 

Soon after the discovery of gold, the construction of tlie first railwavs 
(18.31) and the re-establishment of regular steani-^hip communication with 
Europe (1836) helped to encourage the nascent industrial activity. The 
Colonies of New South Wales and Victoria, which had recently (1835) 
received the benefits of responsible government, soon turned their attention 
to the settlement of an agricultural population on the land. The Acts which 
were passed had a beneficent effect on the working classes, giving them 
opportimities for employment not previously open to them, and fostering 
the manufacturing industries by increasing the measure of primary production. 
During the following years the various manufacturing industries prospered. 
The statistics of the States are not sufficiently complete or uniform to enable 
a statement of the progress of these industries to be given. The following 
table, however, showing, so far as returns are available, the number of fac- 
tories and the number of employes in each State at decennial periods since 
1861, will serve to indicate generally the progress which has been made 

Number of Factories and Employes in each State, 1861 to 1911. 


Year. 

! New South 

1 Wales. 

Victoria. ' 

Queens- 

land. 

South Western 

Au‘>tralia. Australia 

Tasmania 

i Common- 
1 wealth. 



X innher 
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531 




i 

1871 

. ' 1,813 

1,740 : 


1 



1881 

2,961 

2.488 

571t 

823i 


i 

18U1 

. . ' 3,0.36 

3,141 

1,328t 

175 


! 

1901 

3,367 

3,249 

2, not 

1.335t| 662 

420* i ll.l43t 

1911 

5,039 

5,120 ' 

1,6.37 

1,314 j 710 

609 

14,4.35" 
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: 

4, 3! >5 





1871 

.. ! 13,583 

19,569 


5,629t . . : 



1881 

. . : 31,191 

43,209 


lo,!Mj)5t 



1801 

50,879 

53,525 ' 


I4,090t 

‘ 


1901 

.. ; 66,135 

66,520 

26,172t 

19,283-^ 12,198 

7,466* 

197,7835: 

311,772 

1911 

108,664 

111,948 

3 / ,l56 

27.907 15,799 

10,298 

• For 1002. + Not 

on same basis as other States. + Xot on ^arne husis tor some 

ol States as in I'm. 


Since tlie inauguration of the (Joinmonwe.ilth, tlie throivin-. open of the 
whole of the Australian markets to the iiidustn.il pi'oducts of each Stat- has 
facilitated the internal distrihution of the products of Australhan indushrv.' 

From the above table it will be seen that the total imniber of factoides 
in the Commonwealth in 1011 was M.i'jo. employing 311,772 hands There 
are 2,033 factories employing less than lour persons rach, and 1 'j 33 which 
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employ only four. At the other end of the scale there are 677 establishments 
employing 48,038 people (from 51 to 100 per factory), and 526 employing 
119.6*26 (over 100 each). 

Under the classification adopted at the Conference of Statisticians held 
in 1906, factories were placed under nineteen difierent categories, according 
to the nature of the industry carried on therein ; many of the categories 
were also subdivided. Where two or more industries are carried on by one 
proprietor in one building, each industry is, when possible, treated as a 
separate establishment. The statement given below shows the number of 
factories, the number of employes, the amount of wages, value of land, 
plant, etc., and of output according to the classification which has been 
adopted ; it must be understood, however, that this classification does not 
pretend to be exhaustive, but merely serves as a guide for the collection and 
presentation of statistics in the several States on a definite and uniform 
basis. 


COMMONAVEALTH MANUFACTORIES 

, 1911. 
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Value of 

Value of 
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Land and 
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and Ma- 
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(000 
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No. 

No 

£ 

£ 

£ 

£ 

I. Treat in" Raw Material, product 
ot Agricultural and Fastoial 

Pursuits 

857 

9,805 

808, 

979. 

878. 

9.983. 

II. Treat ill" Oil? and Fats (Animal. 

VegctaWe, A'C.) . . 

105 

2.019 

175, 

445. 

435, 

2.042. 

III. Processes in Stone, Clav Glass. ' 

t-CC. 

719 

12.09 : 

1.225, 

1.229, 

1.300, 

: 2.964, 

IV. Working in Wood . . 

l.e.25 

27,948' 

2 ,s51. 

1.668, 

2.208, 

S.853, 

V. Metal Works, ilachmerv, Ac. 

ld>97 

60,5S5 

6..*'29. 

5,000, 1 

5,72.:, 

25 S56, 

VL Connected with 1 ood and Drink 

2.310 

45,62.3 

4,154. 

8,167, 

8.571, 

45,122, 

VIL Clothing and Textile Fabrics.. 

3,09 3 

83,845 

4,737, 

4,602, ' 

1.538, 

16.054. 

Vm Books, Paper, Printing, and 

En"ravin" 

1,144 

24,292 

2,379, 

2,964, 

2,482, 

■ 6.307, 

IX. Musical Instruments, Ac. 

19 

607 

66, 

82, 

18, 

190, 

X, Arms and Explosives 

14 

508 

38, 

42. 

56, 

147. 

XI. Vehicles and littmgs, Saddlerv, 

Harness. Ac. 

1 2US 

13,294 

1,114, 

1,453, 

28 : 

3.021, 

XII. Ship and Boat Biiilding and 

Repairing 

87 ' 

2,920 

362, 

1,163, 

478, 

664, 

XIII. Furniture, Bedding, and Up- 

holstciy.. 

613 

0,502 

879, 

898, 

178, 

2,614. 

XIV. Drugs. Chemicals, and Bv- 

products 

189 , 

4,165 

269, 

760, ■ 

602, 

2,536, 

XV. Suruical and other Scientific 

Instruments 

41 


20. 

62, 

11, 

1 61, 

XVI. Jewelk-ry, Timepieces, and 

Plated Ware 

169 

2 142 

209, 

301, 

62, 

i 712, 

XVII. Heat, Light, and Power 

351 

7 991 

976, 

2,320, 

6,612, 

' 4,311, 

XVIII. I.eatherware, n.e.i. . . 

02 ; 

1,226 

87, 

112, ' 
251, 

25, 

509, 

XIX. 31inor Wares, n.e.i. .. 

152 

3,321 

253, 

139, 

1,240, 

Total 

14,455 , 

311,772 

27,431 

32,498, 

31,599, 

133,186. 


The above figures fiirnisli some guide as to the importance of the nianii- 
facturing industries of the Commonwealth. The total value of the output 
for 1911 was £133,187,000, of which amount the sum of £79,012,000 represents 
the value of the raw materials used. The difierence between the.se two 
amounts, viz., £54,145,000, represents the amount by which the value of 
the raw materials was enhanced in the process of manufacture. The total 
amount of salaries and wages paid in factories during 1911 was £27,532,000. 



486 


Federal Handbook. 

The larf^est number emploved in any particular class in the Commonwealth 
was in Class YII.. in which there were 83.815 employes, or 26-9 per cent, 
of the whole number. The class utfording employment to the smallest 
number of hands was Class XV., in which there were 233 hands, or O'O- 
per cent, of the tot.tl number of employes. Classes M.. MI., and till, 
comprise those industries in which female labour is largely employed. 

The maximum amount of salaries and wages paid in any particular class 
was in Class V. (metal works, machinery, etc.), the amount being £6.829, (XX). 
or 21 -8 per cent, on the total amount ; the minimum amount was m Class 
XV. (surgical and scientific instrument.s), £20.000, or 0'07 per cent, on the 
total amount. The State in which the largest amount was paid was Xew 
South. Wales. 

The average amount of earnings per employe per annum has increased 
from £77 -3 in 1907 to £92 -2 in 1911. The figure, s for these two years for 


each State are as follow : — 

Manufacturing Industries— Average Annual Earnings per Employe. 


^ 1 

state. 

1907. 

1911. 


£ 

£ 

New South tVales . . 

80-6 

; 96 3 

Yictoria 

! 09 3 

^ 83-5 

Queen‘=^land . - • • • * ‘ * 

72 1 

1 87 1 

South Australia 

80-0 

99-6 

Western Australia . . 

114 1 ' 

129-8 

Tasmania . . 

84 3 

84-0 

Commonwealth 

77 3 

92-2 


In comparing the figures in the above table regard should be paid to the 
nature of certain industries which are carried on to a greater extent in 
some States than in others. In Victoria, for instance, w'here the average 
is lowest, there is a large number of factories and hands emploved in 
Class VII- (clothing, etc.), and in that class wages are low, a great many 
women and children being employed. Tbe po.sition occupied by Western 
Australia is no doubt partly due to the higher cost of living in that State. 

It will be noted that — except in Tasmania — there has been a considerable 
increase in the average earnings per employe in each of the States during 
the period under review, despite the tendency of the number of females 
employed in certain industries to increase at a higher ratio than males. 
Taking the Commonwealth as a whole, during the period 1907-11 there has 
been an increase of 50*25 per cent, on the total amount of wages paid and 
19* 31 per cent, on the average earnings per employe. 
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The amount expended in factories on fuel and light is of considerable 
importance ; in 1911 it amounted to £2,753,000, being an increase on the 
previous year’s figures of £118,000. The classes of industry in which fuel 
was most extensively used were Class Y. (Metal ^Yorks, Machinery, etc.), 
£917,000; Class YI. (Food, Drink, etc.), £546,000; Class XYII. (Heat, 
Light, Power, etc.), £454,000, of which amount £374,000 was expended on 
generating electric light and power, and Class III., £355,000, of which 
£278,000 was represented in brick and pottery works, etc., and glass factories 

The total value of raw materials worked up (^.e., exclusive of fuel, lubrL 
cants, etc.) in 1911 was £79,042,000, which represents 59*3 per cent, of the 
total value of the finished products {see below). The class in which the 
maximum value of raw materials was used was Class YI., Connected with 
Food and Drink, etc.,” the value being £33,306,000, The next important 
class in order of value was Class Y., “Metal Works, Machinery, etc.,” in which 
raw materials to the value of £13,824,000 were used. The class in which the 
minimum value appears is Class XY., “ Surgical and other Scientific Instru- 
ments,” the value being only £19,000. 

The difference between the total value of the output (£133,187.000) and the 
value of the raw materials used (£79,012,000) represents the amount added 
to the value of the raw materials by the process of manufacture. This 
difference, £54,145,000, is the real measure of the value of production of 
manufacturing industries. The value of the production in each State and 
the value per employe and per head of population are as follow : — - 


Manufacturing Industries — Yalue of Production, 1911. 


state. 

Value of 
Production 
(000 omitted). 

No. of 
Employes. 

Value of 
Production 
per Employe 

Value of 
Production 
per Head of 
Mean Population. 


£ 


£ 

£ 

Kew South Wales 

20,644, 

108,664 

190 0 

12 4 

Victoria . . 

16,718, 

111,948 

149*3 

12-6 

Queensland 

6,887, 

37,156 

185-4 

I 11-2 

South Australia 

! 5,071, 

27,007 

181 7 

1 12 3 

Western Australia . 

3,252, 

15.799 

205-8 

11-3 

Tasmania 

1,573, 

! 10,298 

152-7 

1 8-2 

Commonwealth 

^ 54,145, 

^ 311,772 

173-7 

12-1 


It may be seen that the State of Xew South Wales far outstrips the other 
States in the value of the production of her factories, the value being 
£20,644,000, or 38 *1 per cent, on the total for the Commonwealth. The next 
State in order of value is Yictoria, which produced 30 *9 per cent. ; the value 
of the output of Queensland was 12 *7 per cent. ; of South Australia, 9 *4 per 
cent. ; of Western Australia, 6 *0 per cent. ; and of Tasmania, 2 *9 per cent. 
The four most important classes in order of value of output (Classes VI., 
V., VII., and 1.) are the same as in order of value of raw materials used. 
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As the total value of the output for the Foniiiiijiiwealth was estimated at 
£133,187,000, there remained,, afttn* payment of £T'eO 12.00' ), the value of the 
raw materials used, of £27,532.000 for >al<iries and .lud of £2,753.0l^J 

for fuel, the sum of £23.8h0.00‘J to provide for all further expenditure and 
profits. These results are .shown in the folio wiui^ sntem.mt : — 


MaxufacturtxCt Industries — C o^x of Production and Value of 

Output. Ipll. 


P.irticul 

'Intal Amount 

Per r.-nt on Tot.al 

(UUO omitted) 

Value of Output 


£ 

' Per cent. 

Raw ^taterials Ui?ed 

79,042, 

1 59 3 

F'uei and . . ' , , 

2, t oij, 

2 1 

Salaiies and Wa 2 :es 

27..Vj2, 

20 7 

Ail other Expenditure* 

2:hSoo. 

17 9 

Total Value of Output 

133,1S7, 

1 100*0 

1 

* Including interest and X)roflts 


In spite of the increased cost of labour 

and of raw materials, there is no 


indication that there has been any diminution in the percentage of profits 
derived from manufacturing industries during the past few years. Thus 
in 1008 the percentage of the total output available for interest, profits, 
advertising, and all other standing charges was 16 -fi ; in 1007 it increased 
to 17 ’6, and in 1908 to 17*8, compared with a percentage of 17*9 shown in 
the above table. 

As an indication of the permanent character and stability of the industries 
which have been established in the Commonwealth, it may be noted that the 
values of land and buildings and of plant and machinery u^ed in the factories 
are rapidly increasing. Thus, for the whole Commonwealth, the total value 
of land and buildings and plant and machinery has increased from 1006 to 
1911 by £17,271,000, i.e., from £16.821.000 to £61.008.000. In 1911 the 
sum of £32,199.000 was invested in land and huildings occupied as manu- 
factories, the remaining £31,599,000 being the value of the plant and 
machinery used in connexion therewith. 

Of the total number of 311,772 liands employe<l in manufactories in 
1911, 81,614 were females and 230,128 males. In Xew South Wales 
the ratio of the number of females employed in factories to the number 
of males during 1886 was about cue to seven ; in 1891 one to six * 
in 1903 it became about om* to four ; and is now rather lower than 
one to three. In Victoria tlie ratio of females to males during the vear 1886 
was about one to five. Five years later (Wl) it was sornewliat less, but in 
1896 had increased to about one woman to three men, and at present is 
slightly over one to two. In the remaining States the’ ratios during 1911 
wer(^QueensIand and South Australia, a little under one female to'" every 
four ma]e,s, Western Australia one to five, and in Tasmania one to six. The 
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proportion for the whole of the Commonwealth was just over one to three 
The employment of women is, however, largely confined to a few trades. 

The great prosperity in clothing and textile industries is one of the main 
causes of increase in female employment. Certain trades are specifically 
known as women’s trades, such as clothing and textile trades, preparation 
of food, book-binding, and lighter work connected with the drug trade, as 
for example wi-apping. In common with commercial establishments, a 
considerable number of women is also employed as clerks and t\'pists in 
factories. 

The proportion of the sexes in Australian factories has not materially 
changed during the past five years, the ratio of females to every hundred 
males employed having increased only from 3-1 *6 in 1907 to 35*3 in 1911, 
and this slight increase has been due not so much to the incursion of female 
labour into what may be termed men's trades, as to the activity in those 
trades in which women are ordinarily engaged, more especially in dress- 
making. millinery, etc. 

In the statistical compilations of the various States the term child ’’ 
may be taken to denote any person under sixteen years of age, excepting 
in Xew South Wales, where it denoted, for vears prior to 1907, any person 
under fifteen. Since 1907 there had been an increase in the average number 
of children employed in every State, with the exception of Victoria and 
South Australia, there being a decrease of 1780 in the former and 53 in the 
latter State. The aggregate result for the Commonwealth is that the total 
number of children employed in factories has decreased from 11,622 in 1907 
to 13.921 in 1911. 

In each of the States, however, a comparison between the number of 
child- workers and the total number of persons emploved shows a fairly i^giilar 
decrease in tlie percentage of cliild labour. The 1908 and subsequent returns 
for Western Australia show a considerable increase over the 1907 figures ; 
this increase occurred mainly in clothing and other light industries in 1908, 
and has since shown a slight diminution. For the whole Commonwealth the 
percentage of children employed in factories on the total number of hands 
employed has shown a regular decrease from 5*9 per cent, in 1907 to 1'5 
in 1911. 

The preceding remarks and tables furnish a general view of the stage 
of development which manufacturing industries have attained in Australia. 
In order to make the information more complete, it must necessarily be 
supplemented by details exhibiting the development of individual industries. 
This alone will furnish adequate information as to the channels into which 
the main efforts of Australian manufacture flow. Since it is not possible, 
within the limits of this article, to give anything like a detailed account of 
the manufacturing industries of the Commonwealth, the following table 
has been prepared, so as to sliow, in summarized and comparative form, certain 
particulars regarding industries of special importance by reason of the number 
of persons employed, the number of factories, the amount of capital invested 
therein, the value of the production, or other features of special interest. 
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Particulars oe More Important Manufacturing Industries in 

Commonwealth, 1911. 


Class of Manufactory. 



Tanneries 
Soap and Candle 
Saw Mills 

Asriciiltural Implements 
Entrineerma Works. Ac . . 
Railway Workshops, Ac. . , 
Smeltin" Works, Ltc. 

Bacon Cunnp^ 

Butter, rhee-e, Ac. 

Ice an I RefriZf^ratinci, Ac 
Biscuit 

Jam and Fruit Pieser^in?, Ac 
Confect loneiy .. 

Flour Mills 
Sugar Mills 
Breweries 
Di'.tilleries 

Tobacco, Cisar, and CiL^arette 
M^ooIIeii and Tweed Mills 
Boots and Shoes 
Hats and Caps . . 

Coach and Wasrecon 
rurniture and l.'abinet Making 
Elect: ic Licht and Power 
Gas aii<l Coke . . 




£ 

£ 

170 

J 247 

080, 

2.099, 

81 


074, 

1.019, 

1,494 

2b,7b5 

5,675, 

4,208, 

155 

5.150 

52<>. 

8ll. 

82(1 

22.5 

3.280. 

2.8 32, 

72 

17 425 

:3.4()9, 

1. 939. 

14.3 

7,0 ;0 

2,244, 

i».bl8, 

7S ' 

012 

261, 

1,186, 

540 

1 3,730 

1.45 J, 

^,341. 

197 

6,140 

2 6»>(!, 

5 637. 

87 

3.J29 

41b. 

783, 

120 

■ 4,E52 

4U‘). 

l.l.^O, 

95 

8,480 

490, 

844. 

2 2’, 

2 '>15 

1 791. 

6,078. 

52 

4,764 

2,691 

1 215, 

121 

.2450 

2 440, 

1,274 

■;2 

220 

2.8 5, 

115, 

8 J 

3,730 

o8S, 

1,468, 

o2 

3,200 

762, 

4 50, 

341 

13.772 

956, 

2,151, 

82 

5,856 

-347 

.364, 

708 

;u 

958, 

720, 

426 

6,918 

763, 

7.37 

164 

2,4 52 

3,965, 


1.30 

4,125 

4,628, 

715, 


\ 

£ 

£ 

£ 

22 

3 . 32 . 

245 

2.698, 

32, 

149. 

‘388, 

1,588 

37, 

2,749, 

1 . 542 . 

8.536, 

32. 

551, 

202. 

1.6.36 

179, 

2,-54^, 

1,261. 

6 615, 

70. 

2.164, 

461, 

4 . 6 . 33 , 

60.8. 

1.04-3, 

1.840, 

10,109, 

12. 

105, 

210 

1,513. 

68, 

375, 

648, 

9.4 32, 

110 

622, 

677 

7,046, 

20, 

216, 

302, 

. 1,321, 

17, 

240, 

305, 

1 698, 

15, 

229. 

26*3. 

: 1.351, 

79. 

342. 

583, 

7.082, 

57. 

404, 

531. 

’ 2.207, 

69, 

483, 

1,493, 

3.319, 

7, 

05 

100. 

247, 

4 ’ 

346] 

701, 

2.519, 

20 

20 3, 

171, 

824, 

17, 

1,097, 

440, 

3,714, 

11, 

257. 

136, 

768, 

25, 

650. 

3 5,3, 

: 1 . 739 . 

12, 

674, 

278, 

1 . 701 , 

374. 

325, 

96.4, 

1,66'3, 

73, 

571. 

1,003, 

2,362, 


5. Trade and Commerce. 

Under the j^ro vis ions of the Commonwealth Constitution Act, power to 
make laws with respect to trade and commerce with other countries and 
among the States ” was conferred on the Commonwealth Parliament. It 
MTis also provided that on the establishment of the Commonwealth. Customs 
and Excise duties should pass to the Commonwealth, uniform Customs duties 
should be imposed within two years, and that on the imposition of such 
uniform duties, trade and commerce between the States should be absolutely 
free. The first Act passed under the authority of these provisions was the 
Customs Act 1901. This provided for the establishment of the necessary 
administrative machinery for all matters pertaining to the Customs, and 
prescribed, inter alia, the manner in whicli Customs duties sliould be computed 
and paid. It did not. however, determine the rates of duty. During the 
interval between the inception of the Commonwealth, on the Ist January, 
1901, and the coming into operation of the Customs Act 1901, the Customs 
Acts of the several States were administered by the Executive Government 
of the Commonwealth, under section 86 of the Constitution. The first 
Commonwealth Customs Tariff imposing uniform rates of Customs duty 
in all the States was introduced in the House of Representatives 
on the 8th October, 1901. “ An Act relating to Duties of Customs,” 

assented to on the 16th September, 1902, made provision that 
uniform duties of Customs specified in the Tariff schedule should 
be imposed from the 8th October, 1901. From this time onwards 
trade between the States became free, with, however, the exception, under 
section 95 of the Constitution Act, of the right of Western Australia to levy 
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duty on the goods from other States. The second Federal Tariff, succeeding 
the Kingston Act of 1901, came into force in 1907. The Commonwealth 
follows the British custom of enforcing a Tariff from the time it is presented 
to Parliament, modihnng the rate of duty collected, if necessary, as the latter 
body passes the several items. The revision was in the direction of increased 
protection, though the free list was actually extended and a tariff of pre- 
ferential rates was provided on goods produced or manufactured in the United 
Kingdom. The general effect of the tariff is disclosed by comparing the 
results obtained by applying to the imports of 1907 the rates of duty, first 
under the tariff of 1902 and, secondly, under that of 1908. This shows 
that the percentage of free imports on total imports (exclusive of bullion 
and specie) increased from 35*8 per cent, under the 1902 tariff to 40*7 under 
that of 1908, while at the same time the average rate of duty on all 
merchandise increased from 17*0 to 19*6 per cwt.. and the average rate of 
duty on dutiable imports increased from 26*6 to 33*1 per cent. 

The total value of the oversea trade of the Commonwealth amounted 
in the year 1912 to over £157,250,000, that is, to £33 17s. 2d. per head of 
population. After making due allowance for imports for transhipment 
or re-export, the value of the trade per inhabitant is greater in Australia 
(where it is £32 11s. 2d. per head) than in any other country in the world, 
except Belgium (£40 193. lOd.), Xew Zealand (£37 lOs. 4d.), and Switzerland 
(£32 11s. 3d.), and while it is true that external trade is not in itself necessarily 
an index of the prosperity of a country, a consideration of the general charac- 
teristics and of the marked development of the trade of the Commonwealth 
over a number of years suffices to show that Australian affairs are progressing 
rapidly and favorably, more especially when it is recognised that there are 
practically no factors operating in the opposite direction. 

A review of the statistics of the total trade of the Commonwealth with 
oversea countries from the earliest date for which records are available 
{ix., the year 1826, when the value was £566,000, or £10 13s. 2d. per inhabi- 
tant), shows that there was a marked rise, followed by a sudden fall, in the 
value of imports during the period 1837 to 1844.* This was contemporaneous 
with heavv land speculation and a subsequent severe financial crisis. In 
the early 'fifties, consequent on the discovery of gold, there was a great 
increase in trade, the total value of imports and exports rising from £5,670,000 
in 1851 to £15,694,000 in 1852, £29,393,000 in 1853, and £36,406,000 in 1854. 
This represents an increase per head from £13 9s. 2d. in 1851 to £56 3s. lOd. 
in 1851. The rapid influx of persons anxious to share the good fortunes 
of these times soon reduced the value of the trade per head, until, by 1858, 
it had declined to £31 19s. 6d., while the period 1867 to 1872 again shows 
a marked reduction in the value per head. For some years prior to this period 
a succession of indifferent seasons had been experienced in New South Wales, 
while in Victoria the labour market was congested, owing to the decline 
in alluvial gold-mining. 

An examination of the movement of the oversea trade of Australia shows 
that periods of depressed trade have been recurrent at more or less regular 
intervals of from seven to nine years, and, measured by population, each 
succeeding depression since 1855 has carried the trade per head lower than 


See graph on page 462 
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the preceding one, until the lowest point was reached in 189 L The year 
1892 marked the begiiDiing of a period of acute financial stress, culminating 
in the commercial crisis of 1893. The collapse of these years is plainly 
reflected in the trade records of that period, the trade of iSOd falling to 
£54.028,000. a decline of no less than 20 '7 per cent, in three years. In 
1895 there was a slight recovery, and a continuous upward movement until 
1901, when the trade reached £02.130,(100. or £24 Gs Id per head. A decline, 
due to drought, in the exports of agri<uiltarcd. pastoral, and dairy produce, 
reduced the trade of 1902 to £84.591 000. but although in the next year 
there was a further shrinkage m the exports of agricultural produce, the 
increase in the value of the exports of metals, specie, butter, and wool was 
so large as to efiect an increase in the total trade. From 1902 the increase 
in the value of trade continued, until in 1907 it reached the amount of 
£124.633.000, equal to £30 4s. 5d. per inhabitant. 

The imports during 1907 were, doubtless, to some extent inflated by the 
importation of goods in anticipation of the Tariff re\fisioii of that year. The 
trade of 1908 shows a decline of £10.523,000 as compared with 1907, of 
which £8.513.000 was in the value of exports, notwithstandiiig an increase 
of £3,448,000 in the export of gold and sx^ecie. This decline in the value 
of ex^jorts was largely due to reduced x^rices ruling for wool and metals in 
consequence of the financial crisis in the United States during the previous 
year, and in lesser degree to the smaller exx^orts of agricultural and pastoral 
produce, due to the unfavorable season experienced in some of the States. 

The trade of 1909 per head of poxuilatioii was slightly more than in 1908, 
notwithstanding that the gold exports were less by £5,194.000. In 1910 
the trade reached an absolute value never before attained, while, measured 
by the population, the value of imports per head was liiglier than in anv vear 
since 1885 and the value of exports was— excepting tlie years 190G and 1907 
—the highest since 1857. The higli value of exports is particulailv striking 
when considered in conjuiu'tion wifli tlie exceptional! v small exports of 
gold. The latter, already much reduced in 1909 as compared with 1908, 
decreased still further in 1910 to £1,109.000. the smallest recorded since 
1892. These relatively small exports of gold do not indicate the decline 
of the gold production, but are merely due to the fact that tlie recent prolific 
seasons and high prices made the exports of merchandise sufficient to meet 
all obligations abroad and so render the export of gold unnecessarv. Durin^^ 
1911 the exports of gold bullion and specie again increased to £11,541,000. 

With few exceptions, due to temporary dislocations of trade, the balance 
of trade prior to 1892 was on the side of imports, Imt from 1891 the reverse 
has been the case, the value of exports liaving increased bv 120*5 per cent,, 
and the imports by 77-6 per cent. The exee>s of imports in the earlier vears 
represents the introduction of capital in the form of (Government loans and 
for investment in private undertakings, and the excess of exports in the later 
years represents mainly tlie interest and profit on the earlier investments, 
repayment of loans to foreign bondholders, ami also freight on trade which 
is carried m linly by ships of the United Kingd(un. The continued increase 
in the value of imports during 1912, while the value of exports remained 
stationary, is largely duo to imueased loan flotations in London, and also in 
some degree to the larger introduction of capital by immigrants. 
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TliP totil value of the Commonwealth's exports in 1912 was £79.096,000, 
of which the United Kingdom accounted for £31.459.000, British possessions 
for £16.888,000, and foreign countries for £30,749,000. As may be seen from 
the following table, considerable alteration in the direction of exports is 
evident in the figures for the last twenty years. 

Commonwealth's Exports, 1891 to 1912— Purchasing Markets. 

To— 

Total 


Period. 

United 

British 

Forei^ 

(000 omitted) 


Kingdom 

Pobse^sion> 

Count lie's 



(000 ondtted). 

(000 omitted). 

(000 omitted ) 



a 

£ 


£ 

1891-') 

23,804, 

2,812, 

7,067, 

33,683, 

1890-1901) 

24,024. 

5.007, 

11,402, 

41,09:4, 

1901-5 

2:L030. 

13.507, 

13,890, 

51,237, 

1905-10 

32,984, 

10.754, 

25,598. 

69,336, 

1911 

35,310, 

15,82.5, 

28.34", 

79.482, 

1912 

31,4.59, 

16,888. 

30,749 

79,096, 


It may be remarked that the decrease in the value of exports shipped to 
the United Kingdom in 1912 is largely due to the diminished production 
in Australia (owing to the drought in that year) of several important com- 
modities which are exported mainly to the United Kingdom. For example, 
the value of the exports of wheat decreased by £2.037,000, wool by £741,000, 
and butter £1,309.000. The exports of bullion and specie also decreased by 
£662,000. 

These figures show that the value of foreign markets to Australia is 
increasing at a much greater rate than the value of the export trade to the 
United Kingdom. The South African Union, India, and Ceylon are largely 
resnonsible for the increases in exports to British possessions. During the 
South African war large shipments of gold were sent from the Commonwealth 
to that country, and the more recent decline in the value of the exports to 
South Africa is due to the cessation of these shipments together with a decrease 
in the export of timber. The exports to India and Ceylon are also mainly 
of gold, of which exceptionally heavy shipments were made during 1904, 
1905, and 1911: the large increase in exports to foreign countries occurred 
mainlv with respect to Belgium. Germany, and France. 

N’otwithstanding an increase of 32 ’2 per cent, in the actual value of 
exports to the United Kingdom during the year 1912, as compared with the 
vearlv average of the period 1891-95, the proportion of the total exports 
despatched to the United Kingdom has fallen from 70*7 per cent, in the 
earlier period to 39*8 per cent, in the year 1912. This decrease, and the 
corresponding increase in the export trade to foreign countries, are to some 
extent, undoubtedly due to the fact th it wool and other commodities which 
were formerly despatched to the United Kingdom, and distributed from 
that centre, are now to a greater extent shipped direct to continental parts. 

The figures given, however, do not even now denote the total purchases 
by foreign countries of Australian produce, as large quantities are still 
distributed from London. 

2 I 


0,12154. 
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Tile foregoing table sliows a great inerease in the value of exports to 
foreign countries, both in actual amount^ ainl in relation to total exports. 
The value of exports to foreign countries during 1912 show^ an increase 
of 331 per cent, over similar figures for the years lS‘.d~3. tlius inc.rea^ing 
the proportion per cent, of all exports from 20*9 j^or cent, in the earliei 
yeais to 38*9 per cent, in 1912. 

In order to s]iov\' the general development and nature of Australia's 
export trade, the fodowing table is given, iii v’hich the expoits are arranged 
according to class, the usuil distiuction being made between Au^fialian 
produce and re-exports. 


Co Anro X w e a lt h Expo pt - 

‘ RPAX< 

ED rx 

ClAS4Em 

I'.tiii 

Axi) l9l:y 


Au-t allal 

pt odU( t' 

Otiiii P 

odUi.t. 

Intal Exj Oit- 

( Lla-s.'-s 

iMin 

1M12 

100] 

1012 

lOol 

1012 


(iXiii 

1 CM It) 

f,'OI) 

fOOO 

(Ot)O 

lOOO 


oiJilttL'di 

Olultti d;. 

omitted;. 

ornittfd). 

oniitp d) 

omitted). 





£ 



I AriiiiKil Koo.lstiitt-. iV‘ 

d.'l ( >4 

7 OMl 

4,3. 

24 

4.1 ;o. 

^ 01.5. 

I[ t.iM'* 1 on I'stutlS, eVv. 

4 bJd 

8 741 

>1 

170 

4 714 

ct oil. 

in ( {loii-dlfoholic). 

•; 

3. 

4 ; 

7's 

40 

84, 

1\', Al< oiioht. Liqiior-s At. 

1 U. 

1 i2. 

3t> 

42. 

IMO. 

174 

V. ToIm< ( o. iVr 


7M 

t'2 


G7. 

131, 

\'l. Fa\o Anuitals 

474. 

)2>, 


7 

474, 


VII. Viiini.il ^ub't iiK ♦ iVi 

ir, 7,74. 

u 2 m; 

10. 

G, 

1G,7G4. 

U.2m'C 

VIII Substaiict's.. 

U2 

171, 

1^. 

MG, 

IGO, 

240, 

IX. Aj»i)aii‘l Ac 

42 

77, 

171, 

204. 

21 ; 

2m1 

X Oli^. *Vr 

.*544 

1 m4() 

42, 

52. 

>8t>. 

I.mM’5. 

1 3 

XI. Paint-. vVr 

1, 

7. 

13, 

N 

Ub 

Xri. '^font's.. tV'c 

1 042. 

i.nn. 

2 

2. 

1.044. 

l.lbl 

XIII >pecif 

XIV M ‘tal- ( unniauuiai tiJiLiJ) On'- 

8,. .3 

M.ll.yS 

M4r 

1,420, 

0,7 ,2, 

10.478, 

iV'o 

s Mir; 

12 dG4 

io. 

24. 

b 02*;, 

12 bs.b. 

XV. ( pai t luaiiiilai tiuod) 

4, 

Id. 

14 

2,3, 

1m 

44, 

XVI M* taU tiirrd) 

lls. 

10 ; 

lOti 

2 GO 

414, 


XVII Lf-athor eVoy 

b*;i. 

7n,, 

1 ; 

35. 

07 t. 

771 

XVI [f Wood A. . 

OGO) , 

Mils, 

->2. 

]4i 

GMS, 

042, 

XI. X. Eartht'iwvaMy 

7 

10.’ 


IG. 

;o. 


XX Capar. A.y .. 

22, 

7 2, 

32. 

112. 

; 4, 

isii 

XXI .b Ut 111 I V. A 1 

t,s 

171. 

.34 

>,7 

122 

23.^, 

M<) 

XXII. Iii-trtini(‘Ht-. Am* 

1, 

h. 

1 ! 

0 

14, 

I2'G 

xxiir. A(. 


JGm. 

4; 

.35 


XXIV. Mi-ci‘llant‘ons 

1 dl. 

21,3 

122, 

2 n' 


4G'E 

T<.t il 

47,7 42 

'i 3 ')*) ; 

1 034 

M 5 

4M.t,tM) 

7M OOG, 


From the above tible it will be seen that then* has been a verv substantial 
expansion in the pdndpal ilivisions of tlie <*xpoit t!ad»*of the (.^nmnon\vealth. 
Compared with 1901 the exports in 1912 of animal foodstuffs. princip<illv 
butter and meat, slawv an increase of 9C-7 per cent ; vegetahd* foodstuffs 
principally wheat, show an iacreisc during rfie <ame peiiod of SO-] pe,* ^ont * 
animal substances — wool, skins etc. — ^how an incr** isf* of (S(j*7 p«*]‘ cent • 
ods. fats, and waxes — mainly tallow — -an incicase of 111*2 per cent * and 
wood. etc. (timber) an imuea^e of 33*0 pf*]- (-cut 

AVhile Australia's exports are cliiefiv the product of tlic aurimdtural 
pistoral, and mining industries, there is some pioimse of rh<* ( oiumonweaith 
exporting a substantial <juantity of nroiuf.n tin ed artiries to tie* E istern 
a-ul I..! nd mai-k-fts a. t„ .ounfn.s uhi.h i)v...liico similar 

foo.rtnff.s and raw inatmaK, fm' the r.iiMiie and haudlin.ir ,d winch Australia 
has evolved and now m.inufactiircs .pc, i.il m „ hmcrv and itoods. 

Durimr recent yea,, attciti,,,, has ac.a,rdincly heci jrivmi l.y Australian 
ex-poit-rs to the po-Ml.ihtns of these markets, ( 'mmm.s.sioners have been 
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sent by the States to Eastern trade centres to investi<^ate and advise as to 
the re([uireinents of the^e markets in reheard to such commodities as Australia 
is prepared to supply, and a survey of the export returns of the past decade 
discloses a very material expansion in the value of the exports of 
merchandise in the direction indicated. The principdl countries concerned 
in this trade are China. India, Ceylon. Japan. Java, Philippine Islands, 
Straits Settlements, and Hong Kong. 

The total value of imports into Australi<i in 1012 was £78,150.000. As 
regaixK countries of shipment, the value of goods consigned from the United 
Kingdom was £45.025.000, from British possessions £9,581.000, and from 
foreign countries £22,653.000. Classified according to country of origin, 
however, the imports from the United Kingdom were valued at £30.125.000, 
from British possessions at £8,614.000. and from foreign countries at 
£30.381.000.* The following table indicates the expansion in the import 
trade which has taken place since the year 1891 : — 

CoMMOXWEALTH IMPORTS, 1891 tO 1912 — COUXTRIES OF ShIPMEXT. 




From — 


TntnJ 

Period. 

United Kingdom 
(000 omitted) 

British Possessions 
(OUO omitted). 

(000 omitted) 

Foreign Countries 
(000 omitted). 

1891-5 

£ 

19,481. 

£ 

3.177, 

£ 

4.077. 

£ 

27.335, 

ison-iooo.. 

21.798, 

3,747. 

8.218. 

33,703, 

1901-5 

22,80r), 

5,005. 

11,350, 

39.257, 

1900-10 . , 

31,*24a, 

0,919, 

13.343, 

.51.508, 

1911 

39,499. 

8,012. 

18.856, 

00.907, 

191*2 

45,925, 

9,581, 

22,053, 

78.159, 

The foregoing 

tables sliow that 

while the actual value of direct 

imports 

from the United 

Kingdom during 

1912 is above 

the yearly average of the 


period under review, being more than double that of the quin([uennium 
1801-5, the proportion to total imports has diminished, having fallen from 
71 '3 per cent, during the years 1801-5 to 58 '8 per cent, in 1012. The position 
of the United Kingdom as indicated bv her percentage proportion of the total 
trade is largely affected by the imports of vegetable foodstulfs, a branch 
of trade in which the United Kingdom cannot participate. The apparent 
diversion of Australian trade from Ur eat Britain is more fully dealt with 
in a later part of this article. The growth of the value of imports from other 
British possessions during the past twenty years has been such as to increase 
the proportion to total imports from 11*6 per cent, in the years 1891-5 to 
12 ’3 per cent, in 1912. Of tiie total imports fronv British possessions during 
1911-12, 35*0 per cent, was from New Zealand, 22*0 per cent, from India, 
11*3 per cent, from Canada, and 9*0 per cent, from Ceylon. The imports 
direct from foreign countries during tlie year 1912 represented 28 '9 per cent, 
of the total imports, as compared with 17 '1 per c-ent. during tlie years 1891-5. 
Of the total imports into Australia shipped from foreign countries. 22*7 per 
cent, was from Germany, and 41 *7 per cent, from the United States. 


* 111 aiMition. t!u' valut nt .Vu^'liahan prodiK t* wa'' makiim iij» th»* tiit.il to 

£7S,1. >'»,() 00 


2 I 2 



496 


Federal Handbook. 


An examination of the various categories with whi< h imports are classi- 
fied shows that, as regards value, about 46-7 per cent, of the total imports 
are included in the two classes— (n) Apparel, textiles, and various manu- 
factured fibres, and (b) metals manufactured, including machinery. The 
following table shows the value of imports in 1901 and 1912. classified under 
twenty-four categories : — 


Commonwealth Imports Arranged in Classes, 1901 and 1912. 

Increase. 


Classes 


I. Animal Foodstuffs. &c. 

II. Vegetable Foodstuffs, &:c. 

III, Beverages (non-alcoholic), See 

IV. Alcoholic Liquors, Sec, 

V. Tobacco, &c. 

VI. Live Animals 

VII. Animal Substances, &c. 

VIIL Vegetable Substances, Sec, 

IX. Apparel, &c. 

X. Oils, &c. . . 

XI, Paints, Sec. 

XII. Stones, &c. 

XIII. Specie 

XIV. Metals, Ores, &c. . . 

XV. Metals, part manufactured 

X\ I, Metals, manufactured 
XVII. Leather, Ac. 

XVIII. Wood, Sec. .. 

XTX. Earthenware, Ac. 

XX. Paper, Ac. 

XXI. Jewellery, Ac. 

XXII. Instruments, Ac. 

XXIIl. Drugs, Ac... 

XXIV. Aliscellaneous 

Total 


1001 

(000 

omitted) 

1012 

(UOO 

omittL'd). 

Value 

{000 

omitted). 

Per Cent. 

£ 

£ 

£ 


793, 

1,03s, 

245, 

30*8 

2,9:26 

4.456. 

1,530, 

.52*2 

1,055, 

1.S64, 

809, 

76*6 

1.846. 

2.U23, 

177, 

9*5 

718, 

Lu46. 

328, 

45*6 

40, 

244, 

204, 

510*0 

124, 

337, 

213, 

171*7 

459, 

1.494, 

1,035, 

225*4 

12.066, 

19,496, 

7,430, 

61 *5 

1.290, 

2,192, 

902, 

69 9 

385, 

677, 

292, 

75*8 

131, 

201, 

70, 

53 4 

173, 

543, 

370, 

213 8 

984, 

1,488, 

504, 

51*2 

1,062, 

1,424, 

362, 

34 0 

7,492. 

16.985, 

9,493, 

126*7 

524, 

1,788, 

1,264, 

241*2 

1,814, 

3,56."), 

1,751, 

96-5 

925, 

1.445. 

520, 

56*2 

1.731, 

3,116. 

L385, 

80 0 

1,065, 

1,874, 

809, 

75*9 

219, 

518, 

299, 

136 5 

1,472, 

2.394, 

922, 

62*6 

3,140, 

7,051. 

4.811. 

153*2 

42,434, 

78,159, 

35,725, 

84*2 


6. Trade of the United Kingdom with Australia. 

The failure of the United Kingdom to maintain the position formeriy 
held by her in the import trade of Australia Las, during recent years, become 
a matter of more than ordinary interest in Lotli countries. In June, 1905 
jMt. K. J . Jeffray was sent here as a ComniissioTxn]* of the Advisory Committee 
on Commercial Intelligence of the British ILjard of Trade,” to investigate 
the conditions and prospects of Briti.sh trade with this coimti-v, and early 
in 1908 Mr. Ben H. Morgan was sent on a similar mis.sion by the Manufac- 
turers’ Association of Great Britain, and in pnticiilar to report on (i.) The 
extent and po.ssibilities of the market, with a view to (n) increasing export 
trade, (b) establishing brandi factories imide the tantbs; (ii ) the extent 
and condition of local induUries : (lii.) the nature and condition of foreign 
competition ; (iv.) transport services, with speei.i! reference to shipping 

•• rings ” and •• conferences ” : (v.) the operatmii of local tariff.s and eSects 
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of preferences. In December, 1908, a permanent Commissioner of the British 
Board of Trade arrived in Australia for the purpose of advising British 
manufacturers of the particular re(.[uiremeuts of the Australian markets, 
with a view to improving the trade between the Commonwealth and the 
United Kingdom. 

Ill his report Mr. Jeffray gave the following principal causes of the success 
of the foreign manufacturer in the Australian market : — (i.) Greater prompt!* 
tude and attention to orders ; (ii.) greater readiness to adapt their goods 
to the requirements of customers ; (iii.) more efficient representation in 
Australia ; (iv.) better package of goods ; (v.) more attractive appearance 
of goods ; (vi.) lower freights. 

Mr. Morgan reports that the most important reason for the growth 
of foreign trade in Australia is that the foreign manufacturer is able to quote 
lower prices than the British manufacturer for goods of equal value.'’ That 
the foreign manufacturer is able to do this, is, he contends, due to the 
following, viz. : — (i.) Protection. By virtue of protection for his home market 
‘‘ the foreign manufacturer can depend on a definite consumption therein, 
and is thus able to produce in larger quantities, and therefore more cheaply.” 
(ii.) Lower shipping rates and raw materials. " Direct shipping services 
have been established with foreign countries, who carry goods generally 
at lower rates than British shipping companies carry British goods, and that, 
following the developemnt of manufacturing industries in foreign countries 
and the establishment of those cheap shipping facilities, the markets for 
raw materials are being diverted to those countries . . . and by carrving 

at lower rates, give their manufacturers an advantage in price in such raw 
materials.” After quoting instances of goods being charged freights from 
Liverpool to Australia much above those charged on similar goods from 
New York to Hamburg via Liverpool to Australia, Mr. Morgan says : — 
This shipping question is one of vital interest to manufacturers, and the 
time has come when they must, if they are to retain their position in export 
markets, interest themselves directly in freight matters, instead of leaving 
them as heretofore to merchants and shipping agents.” 

Mr. Wickes, addressing the British delegates attending the seventh 
Congress of the Chambers of Commerce of the Empire, alluding to 
freights, said : — I doubt if there is any ((uestiou which so illustrates 
the want of organization among our commercial community,” and he 
suggested that there should he a keener study of freight rates from other 
parts of the world, and also closer co-operation of British manufacturers, 
for the more economical distribution of their manufactures. In subsequent 
reports, Mr. Wickes strenuously advocates more direct representation of 
British manufacturers in Australia. 

In order to draw any reliable coiicliisioiis as to the growth of import trade 
from the United Kingdom as compared with that from other countries, it will 
be desirable to funiisli a comparison free from the influence of such trade as is, 
in the nature of the case, not open to the United Kingdom. For if the total 
imports were included in any such comparison, the results would he subject 
to certain limitations imposed by the nature of the imports from some coun- 
tries. For example, the total imports from the United States have been 
increased in certain years by imports of breadstuffs, while imports of such 



49b Federal Handbook. 

item.s cis keroseno and timber also increase tlie 2 )ro 2 )OL‘tton of impoi ts fiom 
the United States withont any jn’ejudiciai ehect on the tiade of the Unit(^d 
Kingdom. Similar modification is not necessary in regard to Gtn'many, 
as the nature of tlie imports fi'om tliat coiintiy i.-^ substantially the '^ame 
as from the United Kingdom. The following statement shows accordingly 
the percentage on the total value of Commonwealth impoit.s of the principal 
direct imports from the United Kingdom, (xminany. and the United States 
diiiinc{ the wears 1886. 1906. 1908 to 1910. and 1911. It should be observed 
that, prior to the year 190o. import.s into the Commonwealth were recorded 
onlv against the country whence they were directly shipped. Although the 
values of Oirect imports do not adord completely sati.sfactory data (since the 
proportions of indirect trade vary to some extent), it is nece.ssary in any com- 
parison extending further back than 1905 to use such figures. 

PERCENTAcrE ON ToTAL COMMONWEALTH IMPORTS OF PRINCIPAL Direct 

Imports from United Kingdom. Oermany. and United States. 

1886. 1906, 1910. and 1911. 


Nature of Imports 

Year. 

United 

Kingdom. 

Germany. 

United 

State? 

All 

Countiiefc. 

Total impoit'> of foochtuiT'. of animal 

r 1S8G 

: 89 31 

1*05 ! 

3 01 j 

100 

origin, alcoholic liquois, apparel. 

lllUG 

71*98 

7*94 1 

7*79 

100 

textiles, boots, luetal, paper and | 

1 1908 

71*29 

7*00 

8*84 ' 

100 

stationery, jeAvellery, timepiece-^, | 

1 1909 

72*70 

7*10 

7 12 

100 

earthcnwaie, cement^, dru^s, chemi- 

1910 

71 04 

0 91 

8*07 , 

100 

caL, fertili.^er'', and leather* 

1. 1911 

09-91 

7 * 10 

8 95 ' 

100 


' 1880 

. 73*71 

2 • 00 

0*10 

100 

Total imports (les-^ bullion and .specie). . I 

1900 

i 02 ' 34 

7 55 : 

10*92 

DH» 


1 1908 

i 01*11 

7*32 

12*42 

100 


1 1909 

02 10 

0 * 04 

9*98 

100 


1910 

i 01 *82 

0 44 

11 07 

100 


1 1911 

' 00*28 

0*82 ' 

11 93 

100 

♦ Ri'preseuting over 70 

per cent. ol tlie ttit.il 

impoit;?. 

- - _ — 

— 


The foregoing table shows that the sliare of tlie United Kingdom, as 
indicated by the records according to Counti'y of Shipme?)t,'‘ in the trade 
of those clas.ses of goods enumerated — 7 eprcsentiiig over 70 p^w cent, of the 
total imports from that country — lias dccliiicd fiom 89*3 per lanit. of the 
whole in 1886 to 70*0 per cent, in P.dl. The value of tlioe imports from 
the United Kingdom has increased from £20.489.000 in 1886 to onlv 
£32.038.000 in 1911. or by 56*4 per cent., wlnle the total value of similaV 
impoite has increased from £22.938,000 to £45 S26 OOo, or bv 99*7 per (*ent 
Had the same pro])ortion of the total tiade beim shipped from the United 
Kingdom during 1911 as in 188(; it would luive ]epre>ent<'d £10.927.000 
instead of £32.038.000. 

Tr 1ms Upci suu-pst.mI that tip. lai-ar pi(,p.,rti.m nf „np.,rts now rpooivod 
from formgn counlrips j. ,Iup r<, tlip .-rahlishnimit and incmisp of diiwr 
shipping with tlm couiitrip. roiupinad. and that trado fonnorlv romdvad 
enough hnt,diei port, i-i now ivpfdvod diipct Fiom tlm Australian records 
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oiniiitnes tla'oiigU the Euited Kingdom piiur to lliUo. The retiinis of the 
Biitish Boaid of Trade, however, show that the percentage of foreign and 
<-o]niiial produce ex])orted from the United Kingdom to Australia on the 
total expoits was 14*26 in 1911. compared with 11*16 per cent, during the 
five years 1886 to 1890. and 13*52 per cent, during the 25 vears 1886 to 
l9lo‘ 

It will he seen, therefore, tliat the average percentage of foreign goods 
despatched to Australia througli the United Kingdom during 1911 is almost 
identical with the average of the years 1886-90. and is greater than the average 
of the past 25 years. It is therefore apparent that the increase of direct 
imports from foreign countries has not been, in the aggregate, at the expense 
of the indirect trade rid Great Britain. 

Preferential trade with Great Britain has ])een under discussion in Aus- 
tralia for many years, and the Tarill Act of 19u8. at present in force, provides 
preferential nates in favour of goods produced or manufactured in the United 
Kingdom. On the introduction of the preferential treatment of British 
goods, it was required that Biitish material or labour should represent not 
less than one-fourth the value of such goods. From the 1st September, 
1911. it has been required, in regard to goods only partially mamifactured 
in the United Kingdom, that the final process or processes of manufacture 
shall have been performed in the United Kingdom, and that the expenditure 
in material of British production and or British laboiu* shall have been 
not less than one-fourth of the factory or works’ cost of the goods in the 
finished state. 

After cii exhaustive analysis of the trade returns made in the Official 
Year-Book of the Cotn}oo}nvealih (Xo. 6. pp. 629 to 643), it is stated that the 
results do not disclose any positive efiect of the preferential rate, one wav 
or the other. It is further stated that there is every reason to believe that 
the records, in many instances, are not suHiciently acciuate to allow of just 
comparisons being made, and that it will only he in the course of a number 
of vears that anything like a definite opinion can be reached as to tlie etliciencv 
of the preferential treatment, for, as Professor 5V. J. Ashley, in his preface 
to Mr. Joliu Holt Schooling's Britii<h Trade says — Xo comparison of 

isolated vears, no comparison of short conseiuitivc periods, can be relied 
upon to give properly comparable data." 

Primarily, it will ]>e necessary in some way to eliminate the normal growth 
in business which would have taken place umhu' any rcffiiitc whatever in an 
advancing country ; and secondly, tlie significance of the statist i{‘s will 
depend upon a very rigid adherence to the same luetliod of de.seription in 
regard to items and the same definition of " Giigin." If the practi(*e of 
recor(ling is as variable in the future as it has been in the past, no real de- 
ductions can be diawn. and tliis goes to show the import. nice of maintaining 
the same method of describing item^. (piite irrespective of their significance 
from the stand-point merely of revimue. 

Tn (U’der to determine the course of trade, it will be essmitial to maintain 
in its integrity for a suthdent number of years any classification of items 
once adopted, and no practicable means of analysis will enable one to pene- 
trate tlie significance of the tra<le if that couise is not followed, because the 



Federal Handbook. 


lO ) 

determining effect of a preference wliich. in its nature, is likely to be not too 
well marked compared with the other elements of growth, can easily be 
vitiated bv the entering of other possibilities of change into the results. 

7. Shipping. 

The shipping of the Commonwealth has hitherto been conducted partly 
under Imperial Acts, consolidated in the Merchant Shipping Act of 1894, 
and amendments of these, and partly under Acts of the seyeral States of 
the Commonwealth. By Part IV., section 98, of the Commonwealth 
Constitution Act, power to make laws with respect to trade and commerce 
was extended to nayigation and shipping, and in pursuance of this power 
a Bill for an Act relating to Xavigation and Shipping was introduced 
into the Senate on the 17th March, 1901, but was not proceeded with. 
After a Royal Commission in Australia and a conference between 
representatives of the United Kingdom, the Commonwealth of Australia, 
and New Zealand, in London, had been held on the subject of merchant 
shipping legislation, an amended Bill was introduced into the Senate in 
1907, and eventuUly received the Royal Assent in August, 1913. The Act. 
which is to come into force on a date to be proclaimed, is based largely on 
the British Merchant Shipping Acts and the Acts of New Zealand and New 

South Wales, and contains 425 sections diyided into eleven parts, as follows : 

1. Introductory. 11. Masters and Seamen. III. Foreign Seamen. IV. Ships 
and Shipping. V. Passengers. VI. The Coasting Trade. VII. Weeks and 
Salvage. VIII. Pilots and Pilotage. IX. Courts of ^Marine In<(uirv. X. Letyal 
Proceedings. XI. Miscellaneous. Apart from important provisions relatim^ 
to accommodation, manning, surveys, and pilotage, there are sections 
dealing with the safety of life at sea. It is provided that ships carryimr 
50 or more passengers engaged on journeys exceeding 200 miles from poit to 
port are to be equipped, unless specially exempted, with efficient wireless 
installation. 

An entirely new departure is marked by that portion of the Act dealin*^ 
with the coasting trade. A ship is to be deemed as engaged in the coasting 
trade if she takes on board passengers or cargo at any port in a State or 
territory which is part of the Commonwealth, to be carried or delivered at anv 
other port in the same State or territory or in any other State or other 
such territory. It is specially provided, liowever, that passengers can 
])e carried on througli tickets to such poits, and that cargo and mails 
can he similarly c<irried. This provision means that unI(^ss lic-ensed in 
Australia for the coasting xwAq (which implies compliance with Australian 
conditions as to pay. manning, and so on), a sliip. wliether it be British or 
foreign, cannot carry passengers from one poit oE tlie Commonwealth 
to another. An English mail steamer, calling first at Fremantle, could not 
carry passengers tlience to Adelaide. Tliere is. however, a further prcjvision 
that the Goyernor-General in Council may by order declare that the carrving 
of passengers between specified ports in Australia by Britisli sliips slialf not 
be deemed engaging in the coasting trade. Underlying these provisions 
is the broad principle Uiat all ships engaged in the coasting trade shall conform 
to Australian conditions as to manning, wages, and other matters It is 
provided that no vessel shall engage in the coasting trade unless licensed to 
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do so. Sucli licences are for periods not exceeding three years, and it is. 
specified on the licences that the seamen employed are to be paid wages in 
accordance with Australian conditions, as enacted, and that in the case of 
a foreign ship there are to be the same number of officers and seamen as 
would be required if she were a British ship, registered in Australia, or engaged 
in the foreign trade. Xo ship, whether British or foreign, which receives 
directly or indirectly a subsidy or bonus from a foreign Government can be 
licensed for the coasting trade. This provision will make it impossible 
for a vessel subsidized by a foreign Government to carry passengers, except 
on through tickets from port to port in the Commonwealth, or within territory 
subject to the Commonwealth. It is provided that the sections relating 
to the coasting trade shall also come into operation on a date to be fixed by 
proclamation, but shall not take effect on the date fixed for the commence- 
ment of the Act unless the proclamation fixing that date expressly declares 
so. 

The total tonnage of oversea shipping entered and cleared the Common- 
wealth in 1911 was 9,985.000, which shows an increase of 1,162,000 tons,, 
or 13*2 per cent., since the year 1907. The chief countries from and to which 
the shipping was entered and cleared are : — The United Kingdom (3,001,000- 
tons), Xew Zealand (1,886,000 tons), Germany (636,000 tons), Chile (576,000 
tons), the United States (535,000 tons). South Afiica (375,000 tons), Japan 
(261-000 tons), India and Ceylon (213,000 tons), and France (239.000 tons). 

The shipping between the Commonwealth and the United Kingdom 
and European countries during the past five years shows that steady increase 
which indicates the consistent development of a well-established trade. The 
shipping in this direction during 1911 amounted to 1,213,000 tons, or 12*2 
per cent, of the total oversea shipping of the Commonwealth, and was recorded 
against the several countries as follows United Kingdom, 3,001,000 tons 
(71*2 per cent.) ; Germany, 636,000 tons (15 '0 per cent.) ; France, 239,000* 
tons (5*7 per cent.) ; Belgium, 187,000 tons (1‘1 per cent.) ; other European 
coiintiies, 150,000 tons (3 '6 per cent.).'*' 

The tonnage of shipping between the Commonwealth and New Zealand 
shows an expansion from 1,521,000 tons in 1907 to 1,886,000 tons in 1911, 
an increase of 362,000 tons, or 23 '7 per cent.. dm*ing the four years. The 
shipping with New Zealand lepresented 18 '9 per cent, of the total shipping 
of the Commonwealth during 1911. 

The total tonnage ])etween the Commonwealth and Eastern countries during 
1911 ainoiuited to 1.822,000 tons, or 18*2 per cent, of the whole, representing 
an increase of 137,000 tons, or 8*1 per cent., as compared witli 1907. The 
tonnage between Australia and China. Singapore, and Hong Kong collectively 
fell, largely in consecpiencc of smaller exports of coal, from 413,000 tons in 
1907 to 267,000 tons in 1911, while Japan increased ])y 15,0(X) tons (6*1 per 
cent,) The tonnage recorded as to and from India and Ceylon rose from 
199,000 tons in 19()7 to 243,000 tons in 1911. This tonnage, which is n uch 

♦ Th»‘ recoriD to that while the torinase between the Commonwealth and the United 

Kimzdom inen'a^ed by S2*>,0oo ton-, equal to an inci ea^se ot per < ent the tonna-ze between the 

Coiumonwealth and European continental countries has increased by .^54,000 tons, or by 41’ S per cent., 
or in other words that 70*1 per cent of the inerca^e wa- credited to the United Kin<jdom ami to 
the latter countries. Xo real 'Significance can, how'cver. be attached to these fio:m-pg. for in many 
instances it mu'^t be regarded as almost accidental whether tonnaue be recorded against the United 
Kingdom or against Belgium, Germany, or France 
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below that o£ the previous year, does not. of eourse. iiudiide steamers to or 
from the United Kingdom or other countries calling at Coloniho tn ro^dc. 
The tonnage recorded as to and from the Philippines sliows a Jtipid de<-line 
during the years 1009 and 1910. though some increase again ajjpeais in 1911. 
The shi2)i3ing tonnage between Austialia and the Phili])2>ines has also ])een 
affected hugely l^y the coal trade, whicli has been latt^uly of inucli smaller 
dimensions than in 1907. Owing to the limitation of the leeords. the figures 
given in the tables do not rejnesent the full volume of the shipping between 
the Commonwealth and the Philippines. In addition to the shipping re- 
corded to the Philippine Islands the regular steam lines between the Common- 
wealth and Japan make Manila a legiilar port of call, and it is by these vessels 
that the general trade — apait from the coal trade — is chiefly cariied. The 
whole of the shipping which was recorded as enteiing the Commonwealth 
during 1911 from the Philippines (57,000 tons) was. with the excejdion of 
3,500 tons, in ballast, and of the 103.000 tons which was recorded as cleared 
for that country, 78.0if0 tons cleared fi'oiu the coal port of Newcastle. The 
tonnage between the Commonwealth and Papua has increased rapidly, 
though consistently, dining the past flve years, tlie tonnage recorded between 
these two countries being 35,000 tons in 19(U, and 150,000 tons in 1911. 
There has also been a marked expansion uf the shipping to and from the Dutch 
East Indies diudng later years, the tonnage having increased from 41:, 000 
in 1907 to 159,000 in 1911. The shipping with the South Sea Islands, too. 
shows an expanding trade. 

The shipping tonnage rec.orded between the Coinimmwcalth and African 
countries during 1911 amounted to 502.000 tons, an increase as compared 
with 1907 of 151.000 tons. ]\Iuch of tlie trade l)etween Soutli Africa and 
Australia, however, is (‘avried ])y steamers calling at ports in tlie former 
country on their voyages ])etween the Commonwealth and tlie United Kimr- 
doiu, and which are not shown in relation to African poits in the shipping 
returns. Shipping tonnage with African countries— mainlv confined to Cape 
Colony. Natal, and Portuguese East Abica— rose from 566.000 tons in 1904, 
to 650.900 tons in 1905. but fell to 528,000 tons in 1906. to 351,000 tons in 
1907. and to 226.000 tons in 1908. so that tlie flgures for 1911 indicate a verv 


mateiial increase dining recent years. Tliese figures are, liowever, oi no 
significance as an index of tlie transport requirements between the two 
countries, inasmuch as of the total tonnage passing l>etween the two countries 
395.000 tons were from Afiica to Australia, with only 106.000 the otlier wav. 
Jloreover. (d the 395.000 tons which entered the Commonwealth ti-om 
Afiica, 369.000 tons, or 93*2 per c.ait., uere represented by vessels in 
ballast seeking freights fiom Australian ports. 

The ..hip^ang of the ( \)mmo!nNealth with North and Central Ameii<-a 
during 1911 amounted to 728.000 tons (7*3 per cent, of the whole) nqn-e- 
seutine as eompaiefl with 1907 a de< line ..f 291.000 tons. The large tonnage 
betw'een the Commonw tadtli and Noth America duiing 1907 wms due 0) 
unuMi.iIly heavy exports of coal to tln^ United Stiit(‘s. T]u‘ 728.000 tons of 
shipping with North and Ccntial Aimaii a dining 1911 u,.,e recoiMed a<Ainst 
The seveial countiies as follow's United State.. 535.000 tons (73*5 per emit ) * 
Canada. 163.000 tons (22*4 p<‘r cent ) : and Mexico. 30.000 tons {4*1 nei 
cent.) ^ 
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Tlie skipping ])et\veoii tlio (Vnniiionwealth and South Amerioan countries 
during llJll — 835.000 tons — -was 37 per cent, greater than in 1909, though 
still less than in 1908. The shipping in this direction dining 1911 was mainly 
engaged in the cuiriage of coal and wheat to Chile and Peru, and its decline 
as compared with the earlier years under review is due to the smaller export 
of coal. Of tlie total shipping tonnage between the Commonwealth and 
S(nith America during 1911. 632.000 tons, or 75 '7 per cent., is credited to 
tlie coal port of Newcastle. Of the Boutli American countries, Chile is 
responsible for 576.000 tons (69 '0 per cent.) ; Pern, iOd.OOO tons (12*4 per 
cent.); Argentine Eepnblio, 62,000 tons (7 '5 per cent.); Brazil, 46.000 
tons (5*5 per cent.) ; Uruguay. 41.000 tons (4*9 per cent.) ; and Ecuador. 
6.000 tons (0-7 per cent.). 

An important fact, from its bearing on freight rates and its consequent 
possible effect on the coal trade of New South Wales with South America, 
is the absence of return freights from that country. Of the 354,000 tons of 
shipping which entered the Commonwealth from South America during 
1911 only five vessels, totalling 13.000 tons, carried cargo. 

8. Railways. 

The first movement for the construction of railways in Australia took 
place in 1846. and in the course of the next six or seven vears several private 
companies were promoted in Sydney and Melboiune for the purposes of 
building various short lines. 

As ditficulty was experienced by these companies in obtaining sufficient 
capital for undertakings which were considered by many to be of an experi- 
mental character, the Government, pushed on by the popular clamour for 
railways, either subscribed directly for a large share of the stock, or made 
loans, secured by mortgage. In some cases it also guaranteed interest or 
dividends to private investors. None of the early railways was undertaken 
without one or more of these forms of public support. 

Tlie companies thus fostered were not, however, generally successful. 
In N ew 8outh Wales the work of construction of the Sydney to Liverpool 
line was only well under weigh when the discovery of gold caused a general 
exodus from the city, and the company found it impossible to secure sufficient 
labour to carry on the undertaking. Other lines, both in New South Wales 
and Victoria, shared a similar fate, with the result that the Governinent had 
to step in sand complete the work. In Western Australia two trunk lines 
were built by private companies on the land-grant system. In that colony 
the sparse population prevented the use of public funds for railway work, 
and land was consequently granted to build these two lines, whieli ran from 
the metropolitan district, north and south, to Gerafflton and Albany respec- 
tively. The former still remains in private hands, and is tlie only trunk 
line in Australia wliich is not run by the Government. The hitter was 
acquired by the Government in 1896 at a pifi^e of £1.100.000. At the 
present time, out of a total mileage of 17.8 12 miles open for general traffi(‘. 
only 944 miles are under private contiol. 

The principle of Government ownersliip and control mav therefore 
lie regarded as the settled policy of the country. It mav be said that the 
Governments have recognised the supreme importance of a railroad policy. 
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not only as an element in the industrial, but even in the political life of 
nations, and have felt that nothing short of complete ownership and direct 
management of the railroads would give them the power which, for national 
reasons, they must exert. 

The early essays at public control were not satisfactory, in regard either 
to economical administration or trahic service. With a view to overcoming 
the troubles which arose, the control and administration of railways was 
placed in the hands of responsible Ministers, who appointed a general 
manager to operate the lines. This system, however, opened the way to 
abuse, and resulted in political favoritism. To remedy this evil the control 
of the railways has been delegated to Commissioners, appointed by the 
Governor in Council, under statutory authority. The last State to adopt 
this scheme was Tasmania, where the control, management, and maintenance 
of the Government railways were placed in the hands of a Commissioner 
in 1911. In each of the States of New South Wales and Victoria there are 
three Commissioners, but in the other States only one each. The number 
of Commissioners, however, chiefly aflects convenience in administration, 
and does not affect the principle of independent management. Under this 
system the Minister for Eailways simply directs legislation, and represents 
the Eailway Department in Parliament. He has no authority to directly 
interfere in the management, though the Ministry as a body, as the executive 
representative of Parliament, can veto a Commissioner’s policy. The 
Commissioners issue annual reports to the Minister, except in South 
Australia, where the Commissioner reports to Parliament. In some of the 
States the Commissioners both build and manage the lines, but in others 
railway coiistiuetion is in the hands of the Public Works Department. 

The progress made in opening up line,^ dining the twenty vears which 
followed the completion of the first line in 1855 was verv slow. This was 
no doubt due partly to the difficulty of borrowing monev at a reasonable 
rate of interest, owing to the depreciation of Australian securities in London, 
and partly to the sparseness of the population, which it was feared would 
n(U justify the necessary expenditure. In the viciiiity of Svdney, also, the 
ranges of mountains in the districts near the coast had to be either travel sed 
or pie r( ted by tunnels, at a considerable expenditure of time and money, 
thus retarding the expansion of the railway systems which now have their 
starting point at that city. Since the year 1875, however, greatiu' activity 
in the construction of railways has been manifested, and satisfactorv progi'ess 
has been made in all the States of the Commonwealth. The great era of 
railway building in Australia was in the years 1887 to 1889, when the average 
rate of construction was between 7uD and 800 miles per annum. In the 
eastern, south-eastern, and southern parts of Austr.ilia tliere now exists a 
considerable network of vailwciy lines conveiging from the various agibuil- 
tural, pastoral, and mining districts towards the principal ports, which are 
themselves connected by systems of lines running roughly parallel to tiie 
coast. The.se are shown on the accompanying map.* In the east, lines 
radiating from Town.svillo, Eockhampton, Brisbane, and Hydnev extend 
inland in various directions for distances ranging up to over 600 miles ; in 
the south-east there are numerous lines, those in Victoria converging towards 


• See map on page 461. 
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Melbourne, while others in Xew South Wales have their terminus in Sydney; 
in the south there are three main lines, with numerous branches, running 
from Melbourne, while from Adelaide one main line, with several branches 
to the coastal towns, runs inland in a northerly direction for a distance of 
nearly 700 miles, and another line runs in a south-easterly direction to 
various ports, meeting the main line from Melbouime on the border of 
South Australia and Victoria. In addition to these main lines and their 
numerous branches, there are extensive submban systems in Melbourne and 
some of the other cities of Australia, a considerable portion of the suburban 
traffic in Sydney being conducted by means of electric tramways. All these 
lines which have just been referred to are connected together bv the main 
inter-State line, which permits of direct communication between the four 
capital cities — Brisbane, Sydney. ^Melbourne, and Adelaide — a distance 
from end to end of I.790J miles. In Western Australia there is a connected 
system of main or trunk lines between the ports of the State and the agri- 
cultural, pastoral, and mining districts. From these main lines a number 
of branches has been constructed, opening up fresh agricultural areas to 
the ports and markets of the State. In the northern parts of Queensland 
and in the Northern Territory there are also a number of disconnected lines 
running inland from the more important ports. In Tasmania the principal 
towns are connected by a system of lines, and there are also, more especially 
in the western districts, several lines which have been constructed for the 
purpose of opening up mining districts. 

The number of miles of Government and private lines open in each State 
for general traffic on the 30th June, 1912, was as follows : — ■ 

Government and Private Railways. — Mileage open for General 

Traffic. 


state. 


State-owned 

Lines. 


Private Lines 
available for 
General Traffic. 



Miles. 

Milos. 

New South Wales 

8,832 

141 

Victoria 

3,622 

14 

Queensland . . 

4,266 

346 

South Australia 

1,939 


Western Australia 

2,598 

277 

Tasmania 

49« 

166 

Northern Territory 

145 



Commonwealth 16,898 044 


These lines are of no fewer than five different gauges, and, though not 
at present of any considerable magnitude, the extra cost, delay, and incom 
venience incurred by the necessity of transferring through passengers and 
goods at places where there are breaks of gauge, are becoming more serious 
as the volume of business increases. 

Although the cost of alteration to a uniform gauge would be great, many 
propo.^itions liave from time to time been put forward with the object of 
securing such a gauge, and attention has been drawn to the importance of 
tht‘ unilication of gauges before further expenditure on railway construction 
is imairred bv the States. The pro'nlem is, however, one which is by no 
means easv of solution, and the difficulties are increased by the introdtiction 
of what may be called ([uestions of local or State policy. That its solution 
would facilitate the development of commerce and the settlement on the 
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land througliout tlie Cominoiiwealtli is now widely recognised. The economic 
disadvantagt^s of breaks of gauge, and of anv artificial restrictions in regard 
to trade finding its proper geogiaphical outlets, are also seen by dispassionate 
observers. It is obvious, too, that in the event of a foreign invasion of 
any part of the seaboard, the interchange and concentrations of rolling-stock 
for the transport of men and war }nateriel would be impeded, and might 
result in confusion and loss. It is asserted, moreover, that unification of 
gauges would tend to reduce to a neg]igil)le quantity all tendency to dis- 
organization and undue congestion likely to occur at times of bountiful 
seasons : that variorrs trades and indiistiies would be benefited by the 
aggregation, at times of abnormal or periodic activity, of idle trucks from 
other States : that there would be a large saving in tire total capital expen- 
ditiu'e on rolling-stock : in other words, that tlie fullest use of all rolling- 
stock and the meeting of all exigencies would be facilitated. 

The question natirrally arises as to whicli gauge should be adopted 
as the universal gauge of the Commonwealth. As regards Grovernment 
railways only, the Xew vSouth Wales gauge of 4 ft. 84 in. has a 
mileage of 3,832 : Victoria and South Australia have a combined mileage 
of 4,126 of o ft. 3 in. gauge : while Queensland, South Australia, Western 
Australia, an<l the Xortliei'ii Territory have together 8,322 miles of 3 ft. 6 in. 
gauge. By far the greater part of the mileage of private railways open for 
general traffic has also been constructed to the 3 ft. 6 in. gauge. The mere 
question of preponderance of mileage, therefore, indicates the 3 ft. 6 in. gauge 
for adoption. But this question is obviously subordinate to those involving 
engineering and economic* considerations. Thus, th(‘ relative efficient* v 
from tlie widest point of view, tlie relative costs of altciations of permanent 
way and rolling-stock, of carrying capacity and speed, tliat is to sav, questions 
of a technical nature, about which figures are not available, enter into the 
grounds for decision. As regards the unification of the Xew South Wales 
and Victorian linc'^, the advantage of reducing the broad gauge to the 4 ft. 84 in. 
gauge is tliut ther(‘ would be no necessity for tlie alteration of tunnels, cuttings, 
bridges, or viaducts. 

Several conferences have been held from time to time, for the purpose 
of adopting a uniform gauge. The last of tlie.se was in April, 1913, wlien 
engiueer.s representing the six States and the Federal (4oveinment recom- 
mended the adoption of tlie 4 ft. in. gauge as the standard gauge for 
Australia- The cost of conveu'sion to that gauge of all lines on the cuntimnit 
was estimated at £37.164.000. 

The neee.ssary arrangements have now })eeii completed for <*onnectiiu^ 
the railways of the eastern and '^oiithein districts of Australia with the 
Western Australian lines by the eon^trll(*tioll of a line between Burt Aiumsta 
in South Austialia, and Kalgoorlie. on the We:^tern Australian gold-fields, 
a distance of l.i)03 mile^. Tlu‘ c'stiniated (‘(»st of c*oiistriu*tion and ecpiip- 
ment of tlie line is £3.9^8.000. It is (*laimed tliat tlie \\nv would be of 
immense benefit in the expedition of the European mails to tlie southern 
and eastern parts of the continent, and, if oecasir)n should arise, in facilitating 
the transport of troops. A Kailway Construction Depaitniont lias been 
cieated to cany out the woik, and on tlie 14tli September. 1912, the first 
sod of tlie Kalgoorlie- Port Augusta Railway was tinned ]>y tlie (4overnor- 
rrencral at Port Augusta. A commencement has also been made at Kal- 
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goorlip. and it is estimated tliat the line, which is bmncr huilt from both ends, 
and will have a gauge of 4 ft. 81- in., will be completed in three years. In 
the Xorthern Territory Acceptance Act (under which the Xorthern Territory 
was transferred from tlie State of South Aiistialia to the Commonwealth), 
the construction of a transcontinental line from S(')uth Australia is provided 
for: under that Act the property in the railways fiom Port Augusta to 
Oodnadatta, and from Darwin to Pine Creek, has been transferred to the 
Commonwealth Government as from the 1st Janiiarv, 1911. The present 
Commonwealth Government has recently announced its intention of intro- 
ducing the necessary legislation to proceed with the survey and (‘onsti action 
of this line, which is said to present few engineering difficulties. 

The total capital expenditure on the Government railways in Austialia 
up to the 30th June. 1912. was £100,557, UUO. which gives an average cost 
of £9.502 per mile. This average is. however, uiidiilv swollen bv the heavy 
cost of some of the early lines, such, for example, as that fi*oni Melbourne 
to Bendigo, which was opened in 1SG2. at a cost of over £48.300 per mile. 
Many of the more recent lines have been built at an average cost of less than 
£1,500 per mile The gross revenue of the Government railways in 1912 
was £19.101,000, which works out at £1.130 per average mile worked, or 
7s. 9d. per train mile run. Xearly 57 per cent, of the gross revenue is derived 
from goods and live stock traffic receipts. 41 per cent, being from coaching 
traffic, and about 2 per cent, from miscellaneous sources. As regards coaching 
traffic, the receipts per passenger journey range from abemt Gd. in Victoria 
to over Is. 9d. in Tasmania, The difference in these amounts is not accounted 
for by the rates charged, since the latter are fairly uniform in the several 
States, but is largely due to the different traffic conditions. Thus, the low 
cost per passenger journey in Victoria is accounted for by the large number 
of metropolitan suburban passengers in that State. 

The total working expenses in 1911-12 amounted to £12,471.000. or 
65*3 per cent, on the gross earnings. This percentage has increased since 
1907~8 from 58*7 per cent., but the increase is stated to be due mainlv to 
advances in salaries and wages of the staff and emploves. The working 
expenses per average mile worked have increased from £583. in 19()7-8, to 
£738. in 1911-12, while the expenses per train mile run have ima-eased fi’oiu 
48*9 to 54*2 pence in the same period. Tlie percentage of working expenses 
on gross revenue in 1911-12 langed from G3’2 in Queensland, to 71*3 in 
4V estern Australia (and to 117*2 in the Xorthern Territory). In order, 
however, to make an adequate (mmparisoii of the working expenses of the 
Gov'ernment railways in the several States, allowance should be made for 
the variation of gaug(‘s and of physical and traffic conditions, not only on 
the railways of the different States, but also on different portions of the same 
system. Where traffic is light, the peiventage of working expenses is 
naturally gi*eater tlian where traffic is heavy ; and tliis is especially true in 
Australia, wliere ton-mile rates are in many cases based on a tapering prin- 
ciple--/ c., a lower rate per ton-mile is charged upon merchandi.se from 
remote interior disti icts---and where on many of tlie lines t]un*e is but little 
backloading. Furtlnu'. tliough efforts Iiave laam made from time to time 
to obtain a uniform system of accounts in the several States, the annual 
reports of the 0omml^sioners do not yet comprise fully comparable data 
of railway expenditure, ,4s an indicat iijii of the different traffic conditions 
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prevailing in tlie several States, it may be mentioned that the number of 
passenger journeys per mile of line worked in 1101-12 ranged from 3, -109. 
in Tasmania, to 29,420, in Victoria, while tlie number of tons of goods and 
live stock carried per mile worked was lowest in Queensland (843), and 
highest in Xew South Wales (2,871). 

The net revenue in 1911-12. after payment of working expenses, amounted 
to £6.630,000, or 4'1 per cent, on the capital expenditure. This gives an 
average of £392 per average mile worked, or 2s. 4|d. per train mile run. 
The total amount of interest payable on railway loan expenditure in 
1911-12 was £5,650.000. Deducting this amount from the gross profits, a 
net profit of £980.000 is left. This is equal to 0-6 per cent, on the total 
cost of construction and equipment. Though the average percentage of 
gross profits in 1911-12 was 4*1 per cent., an average does not accuratelv 
express the position. At an early period the need of constructing 
railways for the sole purpose of opening up undeveloped districts was 
recognised, and lines were built which could not possibly pav for 
some years to come : as these railways always preceded population, 
the money liad to be raised at an almost speculative rate of interest, fre- 
quently amounting to 6 per cent., while the more recent loans have been 
effected at less than 4 per cent., hence the railways have been handicapped 
by a burdensome interest. At the present time, also, spur lines are con- 
structed. which can scarcely be expected to instantly return revenue in 
excess of the expenditure, and so must, for a time at any rate, be a charge 
on the more developed branches of the railway systems, and tend to increase 
the ratio of working costs to revenue. It may be noted, however, that, 
although the loans made for expenditure on railway construction and equip- 
ment very largely increase the amount of the public debt of the Common- 
wealth, forming, in fact, more than half the total debt, the money borrowed 
has not been sunk in undertakings wiikh give no return, but has been ex- 
pended on works which are increasingly reproductive, \fiekling in most cases 
a direct retuim on the capital expended, and representing a greater value 
than their original cost. In Europe the national debts of various countries 
have been incurred principally tlnough the expenses of prolonged wars 
and the money has gone beyond recovery, but in Australia the expenditm*e 
is represented to a large extent by public woiks, which pav a direct return 
whh^h is, on tlie whole, greater than the amount of iiiterest due upon capital 
invested. In addition to the purely (‘ommercial aspect of the figures relatirif^ 
to the revenue and expenditure of tlie C^)mmonweaIth railways, it is of 
importance that the object with whi<4i many f)E tlie lines were constructed 
should be kept clearly in view ; the anticipated advantage in buildiTCf these 
lines has been the ultimate settlement (ff the country rather than the"^ direct 
returns from the railways thems<4v(\s, and the pulicv of the State Govern- 
ments lias been to use the railway systems of the ( ’oniiuonwealth for the 
development of the country's res(mrccs to tlie maxiruum extent consistent 
with the direct payment by the customers of the railwavs of tlie cost of 
working and interest charges. Furtlun’. the money has been spent in develop- 
ing immense agriculrural, pastoral, and luineral resoiuces, wlihji add to 
the wealtli of the community, while the benefits ( ouferred in providim/ a cheap 
and convenient mode of transit. <ind in gen.aally fiutlieiing tlie traW and 
the best interests of the CommonwealTli, <ire inc<t](ailable 
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CHAPTER XIE 

EDUCATIONAL POLICY AND DEVELOPMENT. 

By Francis An.dersoti, M.A.. Professor of Lor/ic atol Meittal Philosophy 
of the V )n cer sit >j of Sydney. 


SY^U^Si^. 

A policy of ccnt-ralizatioti — liovr it aro-o. an<l (K'\« lt)pcd. — lEaii\ of educ.ition 

In Xow Wale<.- — Comp iri^on \T\ih Kniland.— TJie failiiie of local effort. — Com- 

parNon with tiio United Ntates — Tlit^ mRieiiomiuarioaal vy.>tem and the reiiLnoiis 
difficulty. — The tir-'t ^tace-^ rf the (-voluriou of Australian cd.ufation. — The stace of 
reform atid recoiistruLtioii. — BorrovviuL rci-fis development. — The old ■^y^tem and the 
new- ■ Pihiniiti''-' of Tramiriom — Suhjn t- ..nd method-s. — Yocatioiial trainiimu- — The new 
scheme? of educttion m Vetorit and Xew .South Wale^?. — Technical e<Iucation. — C’o- 
onliuatiou and the m-ed fur A'-itional Council?, — education in outlyiU-T districts. — The 
status of the te’u.lu-r.—Phy-ical cultuie and medical insp»*ction. — Moral and reli'jious 
culture. — Australiin Cniversities. coniparative statistic-. — The educational ladder and 
the lu'oad hurl uvay. — The Uiuvei-uy in i elation to ^^chuols, teclinical education, and 
labour.- — Defects ot a centralized .system of education. 

As contiasted with tlie highly organized svstems of France and 
German V, English education is said to be unsystematic, and American 
education uiicentralized.* There maybe certain advantages in an educational 
jiolicy which leaves the futiue to take cai'e of itself, but public opinion in 
Australia has long abandoned the faith in fnire as a suitable gospel 

for a nation in course of i oust i net ioii. Past liistoiy aud present iiec*^ssities 
point to a future development in which the two salient features will be Sfi^fon 
^ndcentralization. AVliether tlie combination of these two features .^s to pro- 
duce a me(*hanical or an organic system will d*"pend on the character of the 
jieople who live under the s ysttmi. It is posf5ible for a nation to be bruli politically 
free aud politically organized. A people trained in habits of freedom W-11 
not submit to the tyrannv of anv Inn eaucratic lule until it cea^e^ to do its 
thinking for itself. The bugbear of bureancraev, like tlie spectre of 
socialism, is a favoiite figure wdh journalists aud politicians, but tlie 
Australian peoph*. although like other democracies it lias a fondness for 
2)hrast*s, takes political banners and battle mies with less seriousness than 
either tlie English or the Ameiirau ]>euples. It carrie-? stTl further the 
excellent English liabit of treating ])rop(t.-als of social and pi^litnal refonu 
on their merits, as piactiiail business me.isiuu-^ for promoting tlm welfare 
of the nation. In the matter of cdueation it his mide up its mind that what 
It w.uits i-. v\^tem. and that ceutralizatir)!! is the be^t way to get it. 

In New Zealand, a. iKmioLifOieous (‘oiuiuunitN' i? dividt'd into provinees. 
who.se lu-stovy, pliysiual division-., <iud divm genre interests liave led to tlie 
adoption of a rlet-untrabzed edaeational sv>tiMa. Au^ti'al a is a contiueut. 
and it is divid^nl. not into provinees. but into s^^lf-govei n:ng States. While 
Its population IS. m all f^s^rntiais. much more b-ouiogeueuus iluui that of any 
otla'i' nation m the woild, the enonu'uis ('Xteat of its area aud the vanetv 
of its ec()nomlc inter(\sis will make the ta^lc of edmini^tration more and moie 
complex as population increases. A *' soeiabzed *' lauitiol of Australian 
education as a wliole from a single adllliIli'^rrative ceitti’e is outside tin* rang»‘ 

*.\.aau\s, til of il 'U> >,);t r ITT 
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of ])racti('al politics at present, and. luilc^'^ t(H‘ tliO'-io wlio fancy that 
national education can l.ie ’* managed “ on the analogy of a postal or 
railway service, is outside any prolitahle discussion of a possi])le future 
policy. 

The unit <')f adnuTUstration is then, and will c^uiiinue to be, tlie State. 
AVitliin each State the policy of c. iinalizatiou was not adopted as the result 
of a caiefully thought-out plan. It rather foiced itself on the public and on 
the legi>l,itiue as the only way nut of tlie nniny diflicultio'; of the educational 
situation during the second and third quaiters of the last centurv. These 
difhciiltics were partly econoiiuc in their natuie. paitly social and religious. 
Tlie desire for a detiiiite publu' poln v aro-^e in the ])realaluwii of existing 
agencies to supply tlie iieedN of a ia])idly-growing population. But there 
was never at any time in those early days any broad or scientific discussion 
of educational means or ends. 


In the England of the same period, the problem of national education was 
treated witli peihap^ still greater disregard of the vital issues involved. In 
Xew South Wales, Mr. Robert Lowe, afterwards an Eugli^li Minister of the 
Crown obtumed in 181 1 tlie appuintnient of a Select Committee to report on 
the aetual state of education, and to devise means for the establLshmeut of a 
svstem which would be in ac(Mjrdanee with the needs and desires of the com- 
imiiiity. The report of that Committee contained, in principle, the scheme 
of later develo]mient. In the five years which were spent in ovei coming the 
efforts to block progress, made by the opponents of a uniform and undenomi- 
national .-^vsteiu of national education. i\rr. Lowe piT)bably learned lessons 
which aftcrw<}i(E influenced, and in ways that were in some respects 
harmful, the course of English legislation. 

Three notes struck during the long controversy were lepeated in England, 
and in tlie clamour raised over ceitaiu is^ue^ the edueatiouiil aspects were 
ohscuied. Idle tliree notes weie ecouomi(\ political], and religious. The 
economic ncUe appealed to those who saw waste and misdirection of energv 
thiough (ompiuition and overlapping in some districts, and absolute neglect 
in othem. The pmniiious system of paynnuit by results was designed bv 
jMi*. Lowe's ill-clii ceded lui^iness instincts, but teas not imported into England 
from Austiaba. for. by a happy foitiuie, payment by results was never 
XMit of the educational policy of Xew Soutli AVales, thougli at a later period 
it was adopted for a time liy Audoiia. with disastrous consequences. In a 
community wliere ^Ministers of Education are cliosen as a rule not for anv 
special educational (pialification. it was more by good luek than bv good 
gmdanci* th<it AiDtialia wms saved from a poliev whieli, w herever praidised, 
has eriiied univeisai eondemuatioii. 


Th.' politKal iioti- uiay Ik* expn*.;?ed lu tin; pliia.'>o wlucli :\[r. Lowe madt* 
populir III Knel.iiid. '• Let us ediUMt-f our mustors,” Australiim legislation 
lias, oil the wli.ilr. nioiK imifovniU- pioKres.ive tliaii eorresponding 

Euuli-li leiud.iti.Ki. Tla*,'.. liave b.*en •• no leaps m tlie d.uk,” and the con- 

serpiPiit hMi- o£ wiuit happen when iiuateil cea-ed to coiTospond 

with the gov-nu.yg ig.,**. has uevov been s„ a.-ute as ,u tlie older eountrv, 
where the struKje l.et\ie.*n piiv.lege and popular rioht roused so much 
pasMoii and dioud. Cot no demo.aaey <-au aiford to regard witli indifference 
the exLsteiire ot huge nuiubeis of um'ducattnl citizens. Ii\ 1815, Mr. Lowe's 
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Committee reported tliat more than half the children of Xew South Wales 
(which then included the territories now known as Victoria and Queensland) 
were receiving no education at all. 

The religious, or rather, ecch-^siastical note, was soundej by those who were 
opposed to a merely secular education. The “ religious ditficulty in Aus- 
tralia will be discussed later. Here, it need only be said that while credit 
may be given to the opponents of a common and undenominational school 
system for the strength of their conscientious conviction, they fought a losing 
battle from the lirst. Divergent ecclesiastical interests, the defective instruc- 
tion provided in many of the private scliools, and the insistent demand made 
for the subsidy oi church schools from the common national purse, combined 
to hasten a new order which seemed predestined from the fir^t. a school system 
which should be free, compulsory, and absolutely undenominational, and 
under centralized State control. This became the ideal towards which 
public opinion converged, and although in some respects the ideal is not yet 
fully realized, the issue was virtually fought and won in the vears of con- 
troversy, which ended in ISiS (the year of European revolution) with the 
incorporation of the Board of Xutional Education. The actual scheme whicl) 
that Board attempted to carry out was no doubt unworkable from the first. 
It was a compromise which satisfied nobody at the beginning, and ended by 
irritating everyone. Demands were made on local aid which could not be 
fulfilled. As the Board, by its regulations, could not grant an application 
for a new school unless one-tlurd of the cost of building and equipment were 
supplied by the applicants, education was neglected just in those dij^tricts 
where it was most needed. The principle of coneiuTcnt endowment of de- 
nominational schools was a source of continual jealousy, strife, and political 
and ecclesiastical engineering. The Board of Xational Education had to 
subsidize its own rivals without control over the expenditure of funds which 
it was compelled by Parliament to grant. 

For eighteen years the unworkable scheme endured until it was replaced 
by the Public School Act 1867 of Sir Henry Parkes. Struggling with great 
ditficulties, the Board of Xational Education had accomplished great things. 
xVt the end of its first year of administration it had only four schools under 
its direct control. At the end of its term of office it had brought into existence 
259 Xational schools, with an attendance of 19,611 pupils. The strength of 
the opposition may be estimated by the fact that at the latter date (1867) 
there were in existence 310 denominational schools, subsidized by Govern- 
ment (without control), having an attendance of 47,627 pupils. The Board 
had to organize a workable scheme of studies, a system of classifi- 
cation, examination, and inspection, to devise means for the training of 
apprentice teachers, and to fi’ame an adetpiate scale of remuneration for all 
teachers. The Board worked according to its liglits. .Judged from the 
business point of view, its efiorts were praiseworthy and fairlv successful. 
Judged fi'om the politico-ecclesiastical point of view, its best work was, in 
the opinion of the majority, to demonstrate the failure of concurrent endow- 
ment. Judged from the educational point of view, as now iimhnstood. the 
result of the Board’s work was to give a bad example to all Australia, This 
criticism is an historical, not a personal one. The period was one of dense 
ignorance, an ignorance unconscious of itself, on all but the superficial and 
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commonplace aspects of national education. A coiny>cin<on of the Eiii^lisli 
educational histoiv of the same period would disclose the same ignorance of 
vital issues, the same shoit-smdited measures for patelung defect^, tlie same 
antiquated methods of trainincj tearheis. tlie ^ame siihordiii.irion of (education 
to instruction in certain traditifmal subjects, the same foinutl and inefdiauical 
methods of exanunation and jn-pe(.tion. The " regu]atb,n<.'* fianuMl as a 
scheme ad hoc, to provide a conveihent means of netting tlie edueatioiul hou.se 
in order, soon acquired the aurhoiity and almost the ^anctity r.f a tiad'Tional 
document. Teachers were exanoned later on the reuuLit:ons oji a kind of 
Thiitv-nine Articles. They weie snppo-ed tej pinvnh* the full and fitting 
fi’amework within tvhirli ail fntuie development would be cairied on, and in 
fact they .served as a model tor the otluu States m then* initial ta'-k of coiunion 
school organization. Under the legnlatioiis it was tlie othcial wl^o croverned, 
and an analysis of the adnunistrative system would le veal the real constitution. 
The seeiet of its strengtli and its weakness lay in tln^ narrowness of the ideas 
behind it. The ideals set up w'eie attaiualile without much difficultv. Tlie 
Annual Eepoit.s w'ere accej^ted a piouf that all that was wanted wa^ an 
extension of tlie system on existing lines. 

The Public Schools Act of 1867 contained certain iiiliorent weaknesses 
wliicli in course of time liecame pcttent. There wms little or no dissatisfaction 
with the educational defects of the system, wiiicli had to want, until tlie cud 
of the century brought a w^ave of reform wTiich shook the educational fabric 
in almost eveiy State in Australia. It was only the wmrking of tlie adminis- 
trative machinery wliich, at the time, was felt to be defective. Tlie pi ovision 
that one-third of the cost of new school buildings should be contributed bv 
the people of the locality could not, in a new^ country, be maintained for long 
without a corresponding increase of local lesponsibility and power of self- 
government. But Australia w'as already cuniimtted to a policv of central 
admiibstration in almost every Depaitnnmt. The powTT of tlie politician had 
growm in the land, and any attempt at devolution of powers and responsibili- 
ties was resisted, not only by local districts, accustomed to draw' on the 
national cxcliequer for almost every leqniremeiit. but ]>y members of Parlia- 
ment, wdiO succeeded ill bloikiug all attempts at establishing a svstein of 
local government h>r uecrly Indf a cenuiry. Successive Governments waTe 
likew'ise imwilbuir to surrender t]i(‘ ])ow(*r over membeis wUieli was deiiv(*d 
from a lav sh rbstiibiition of grants to districts, politically useful as a means 
of manipulating majo]*it:e-. but injiii ioiis to jeiblic and ])ai liaiiieutarv laoiabt v. 
The local ol.I Li’ation to eontiibute oue-third of the co^t of mwv laiild’ims was 
abolished by the Art of ISSn, d'w also to Sir H'-iiry Barker. Sinee the 
co^t of new' M'liools di fia v(sl (l.Ma‘1 ly by 1 he 1 )<‘p.n tnemt of ihiblie I’l-Unc- 
tion. Except foi a tew un’m]>ortaut exception^, the i^-ne.al [ioIm y of the 
Australian States jn tics le-peit is tlie .siine. Tiie l;.‘pairm»*er detej mines 
when. w]iei'(\ and liow' mwv -( hook dioiihl Im* ciei ted. both in uib.m and luial 
districts. In maiiv cases m liofTs have l.eeu \.-;rh tlie .slA'hte.^t reunird to 

w'lut IS rer|U]r<<l, strintumlly. hyu'enMally. and eiltu atmuall v. School 
inspertoi*. who. in addition to rlem- oidmaiy dura*>, have olten to act a.s 
clerks of woik-^, are limited, aiclmem. and ofn. 'ak aie limited, f>y the 
ofonomic of tli.. ..nuifinu. It is „|t t., rc,,uim,ionts 

ot a new and sparsely-setrl.-d d^nirt. Brt'n.,.,! tie. n.pi.l ..{ tho city 
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population and the constant spread of the rural population, the Department 
authorities have to do, not what they desire, but what they can, with the 
limited means at their disposal. The result is that from almost every point 
of view the great majority of Australian schools are seriously defective. 
Only within the last few years has an intelligent care been taken to build new 
schools with due regard to what is required by the best modern standards. 
There is probably not a single school in Australia which could stand com- 
parison with many admirably constructed and well -equipped public schools 
of England, Germany, Switzerland, and the United States. Here we touch 
one great defect of our system of centralized administration. It may be 
modified, if not removed, by greater parliamentary liberality and the develop- 
ment of public knowledge and public interest in educational matters. But 
when the special interest of the local district is not directly appealed to, it 
cannot be expected to show that pride and sense of responsibilitv which 
together have helped to produce the magnificent school buildings adorning 
oven small cities in the United States. It may be useful in this connexion to 
lefer to a common but misleading comparison made between Australia and 
the United Smtes in the matter of expenditure on education. At first sight, 
the Austialian State seems to suffer grievously from the comparison. Ten 
per cent, is a fair statement of the proportion of the total exi^eiiditure on 
education by the Australian State. The expenditure in an American State 
is often 50 per cent, of the total State expenditure, supplemented in many 
cases by an added 25 per cent, of the total expenditure of a local community. 
But this is only one of the many cases in which statistical comparisons have 
to be corrected by a wider knowledge of the political conditions of the countries 
compared. If the American State had to undertake the burdens of the Aus- 
tralian State, it could not afford the generous, sometimes lavish, expenditure 
on primary, teclinical, and universitv education. One burden alone may be 
mentioned from which the American »State is entirely free, railway con- 
struction and maintenance. For better or worse, the Australian State has 
chosen to take upon its shoulders many burdens which are left in other 
(•()untrie3 to the initiative of individuals or private corporations. We need 
not discuss the wisdom of collective, as contrasted with privcite, enterprise 
in the task of social and jjohtical construction. Australia is a nation in course 
of rapid self construction, and with the lessons derived from the experience 
of otlier nations has deli}>erately chosen tlie more diflicLilt, but perhaps wiser 
and more hopeful, method of nation building. 

In the opinion of tlie writer the second inherent weakness of the 
Public ;^cli(M.)ls Act of ISO 7 was due to tlie pi'ovi.^ion for the continuance 
of State aid to denominational schools. This providou was a relic 
of earlim* conditicnis. Had Australian Governments adopted from the 
beginning the principle of subsidizing local effort on a territorial, 
rather than on an ecclesiastical basis, the history of education in 
Austialia miglit have been widely different. A decentralized system of the 
Xew Zealand type might have been the result. The other colonies followed 
the example of Xew South Wales. Taking warning from her history, they 
had not the same difficulties to encounter in dealing with denominational 
competition and ecclesiastical strife of tongues. New South Wales had by 
her own policy favoured the formation of a number of interests whose- 
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re^i-tauce v/a^ overcoul^' oiA'' .ui airratiun u'hn li ♦aularb'itxl 
political life f'T more tlian a aiul culniiiiat^Ml in tlie abolition of 

ail State aid to denominational .-eliooK. ^inee ls>i2 the altere<l policy has been 
>tiictly adhered to, but ireeutly a ^aiall dopaituiv. viewed with nuicli mi-- 
giving, has been m\de from the ptinriph^ which forlad^ financial aiil To -^cliools 
under ecclesiastical control. By the nruvisiou-i of tlic B>h's-ir>j Ei'ihj>i.n*eid 
Act 1012 State bursaries, provi(.lini^ tor a cont/uu-nl secondary fM.lucation, 
may be held at ^uch sclujols. <.)ue main rea^oit for urantiim tin- eoncf?s:-;ion 
was the limited number of State secondary scliooK. To some tin- con- 
cession seems erpiitable : by others it is regarded as a dangerous rtUin'ii to a 
cithoiis principle. 

The Public Instruction Act of ISSu is of great importance m tlie historv 
of education in Austiaiia. since in all essentials it helped to determine the 
nature of the educational system de^'eloped for the next quarter of a centurv. 
The controversy which pioduced it had its eclioes in all the otlier colonies 
(as they were then called), and the principles underlying tlie Act had either 
already become, or soon aftei wards became, part of the ” common coascious- 
ness ' of Parliament, press, and ])enple. Tliose principles mav be sum- 
maiized thus. — The teacher became a civil servant; the school became 
.State piopeity ; control meant State control under a rf^spoiisible Minister ; 
the schools were secularized, religion, when introduced, being taught in an 
undenominational form. The coiollary, of comse, was that tlie maintenance 
of the schools and the furthei development of tlie system should be a direct 
cliaige on the national exclierpier. These principles have been embodied 
in the syMems adopted in all the Australian States, althougli in Queensland 
local support and partial control still remain in connexion wnth the ten District 
Grammar Schools of that State. Many of the old questions which excited 
pu])lic controversy are now dead. Even if tlie ideal of a national svstenr 
which shall be free, secular, and compulsory lias not been fullv attviined 
ill uiiv State. It expresses the will of the naiion. Primary instruction was 
not made ficc m Aew South A\ales until P.)0G. High School fees were not 
abolished until Ibll. The fee pieviously paid in the primaiy scliools was 
3rl. a we(‘k, but exemptions w^ere granted with a’ie;it ]!])eral'tv. In the otht*r 
States, h'cs varied from 3d. to Od. weekly, ulthougli m some cases (e </ , 
Queendandl as mmli as Is. iU\. was eluu'gcd in tlie liiglier grades. Primarv 
education is now fiee in every State in Au-trab’a. the last vestige of school 
fee.s beiiur abolished m Tasinama m PjttS. The abolition of the fee sv-tem 
was liastened as soon as the Labour party began to mike itself felt us a new 
power in political life. 

Compulsory ediicatam, in so far as piimary instru riou is concerned, is 
accepted ill principle, but in many c<isf*s ls far fiom being fullv carried out in 
prictice. Mb^stern Austi, ilia lias tlie liiulic^t average attendauee in propor- 
ti.m to enrolment ; New Soutii Wa]e>, tlie oldest State, has the h>weM. In 
VK'toria. Queensland, Tauuauia, and A\b.wtMn Australia, attendance is 
leqiiired on every day on wlii( h the sAiomI is ojieii. In Xew Soutb AV.iles 
ami South Australia attend.inee is letjiiiird fortjulyljO (h^ s in the v^ar 
New South Wales makes tin* hoi-t NirwCnatuy j)rovido;i for .seciuine nyular 
attemlime. The Aet is deb>rt!v<^ and badly admi-u .teivd. with the re'^sults 
wlmh might be expected. bVe-tem Au-rialia lias ,i -tiiiigeut Act uliieh is 
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rigorously applied. Victoiia lia^ improved its po'^itiou iu reeeut years, and 
compares favorably with Xew South Wales, hut is still, like all the other 
States, defective wlien compared with Western Australia, which in this matter, 
as in several others, has shown an example of highly elhcient administration* 
It IS to ])e noted that throughout Australia the increase in average attendance 
does not keep pace with the natural increase of the population of school age. 
It is possible to exaggerate the defects of administration where the popula- 
tion is sparsely distiibuted over an enormous area, and wdien a large shift- 
ing element exists both in town and country. A fair test of the work which 
has been accomplislied in nrimary education may be made by comparing the 
percentages at SLiccC'.sive periods of cliildreii of schonl age, able both to read 
and wuite. In 1861 only IT per cent, of sucli children could both read and 
wiite. wliile 2o per cent, were illiterate. In Ibll the former jiercentage had 
increased to over 90 per cent., while the totally illiterate had tlecreased by 
nearly two-thirds. Another test is su])plicd by the statistics for illiteracy, as 
shown by marriage signatures. In 1861, 21 '60 represented the proportion 
of persons signing with marks to total niimher married. From that date, 
this sigiuhcantly high proportion steadily decreases, until iu 1911 it amounts 
to only 0’55. 

In England, until the recent educational lenaissance, the field of public 
interest was mainly occupied by the strife of ecclesiastical politics. The 
educational question ’’ wdien it appeared in newspapeis meant the 
religious diHiculty.'’ In Australia, after the storm and stress of earlv 
controversy, the settled national policy became one of non-sectarian 
instruction in all public schools. It seems unlikely there wdll be any 
deiKirture from this policy, which was adopted as tlie natural and inevitable 
outcome of the conditions of Australian life and citizenship. It is difficult, 
however, to ascertain the exact state of the public mind as to the amount 
and cpuility of the religious instruction to he given iu the public scliools. 
Efforts are made at intervals, graduallv ])ecoming longer, by lepresentatives 
of the various religious denominations to excite public opinion on the subject. 
The general luditference on a question which lias been settled by the logic of 
events lias been intei‘])reted mistakonlv as an indihereuce to religion itself. 
It may be true tliat tliero is. as asserted, a “ growing recognition that a piirelv 
secular education is nationally unsatisfactory," Init at the same time the 
majority hold a settled convictjoii that no return slioiild lie made to the former 
syst<un. This was shown by a referendum, taken iu 1901, iu Victoria, the 
State in wliieli the principle of purely secular instruction is most closely 
adliered to in the public scliools. In spite of a most vigorous campaign to 
induce the people of Victoria to vote for a sliglit alteration, tliere was a 
decided majority against any interference with the established practice. In 
South Aiistialia a portion of Scripture may be read in school by the teacher, 
if the [)ar(*nt> so desire, liiit tlie roading must })o " without note or comment.’' 
In ihe othei St<ites provisionismadeforreligiousiustnictionwithinscliool hours 
by the regular teaclier, but it is difficult, from the referem'cs made to the 
sui>ject iu the inspectors’ I’cports, to prouounct' on the ([uantity and qualitv 
of the fo/'iHfd leligioiis instruction given. In some cases (e.g.. Tasmania) the 
main emphasis is placed on Scripture history and geography. In Xew South 
Wales and also in Queensland and Western Australia, the range of formal 
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in>tiU( IS l)i‘oa(Ln'. Tiu* foriiutl r^‘Lu*iiu- .is wvrn in th»‘ pubhc 

schools XtAv :>o]it'L Walr<, ]><a‘a.ios iinii')>r limit which (au he 

com r"{h?tl without cui uiu'^^ timi !i'U^ ;ut(' of "p'M-ial <loi-triucs ot 

iclii^iou' Liitii. The winoim Tior.‘-r,iur (hmotui’icr.ou^ ii.ivo their 

sat->fa< tion \\\t\ tiii' exm^iica >V'-t.uu uuT n[Jv ,i imo nf rhep»'r- 

iiii-sioii uiaiitetl to ( hu-ivaie?! to luve spr^< ial j*-*! l: ‘*u< :n-t> iK'ticm lu the ouhhe 
scho. )ls (1 .l: inu [ooulai ^.honll.uui- lu X^‘v,' '>> 'oT li ales I'KejiOui :<allotted, 
lu Victi.ii.i la.h-au-iioui.io i.hi:: mu> amnuitou nuoai withi'i thn s* IcmjI hy 
pel sons ctlau TiicUi the oihi i.il Ir haiTly Im* .uhhal that ni iio 

case iS a roiun^^lh-il t.) at^erul 'r'li h pP Lienis uptnictiori yivoii 

hv repre-eatative^ Ojita uhti f'^nns r»t fa.th ^tato (T the puhlir niind 

on the -t ui eenead ^etna's to !>■ a- : -Wall tjeunal i-"<‘ooaii:]o>\ ot 

tiie iiiLO<jLtaa( a ui iaiiaoci .i > an in uati'»nal hlo. ta»* warnintts of the 

pa^t. PulIj in Australia a'uliii otlna ci iiiatiie^. ar^* acce|_)te'i <i ^alut.iry Jo<^on 
for tht' fiitiata of all >'tat i » ( < »Maii inn to paitlcular foi'iim ot belief 

i" tl;o 'ihuit or nut'pok^ei oi wie'ch <hj and de /are hirhids any 

atreijipi at le.a ro naiv h-n.-hir^oii. The hf^iief in divanni (d’ lalamr in tlungs 
.-piiatu.d, as lu thnm^ teii.poiaL leave- to the church and the parents the duty 
of pio\'i(lue for what is in^t tlie husiue-s of tlie .-erular authorities, doctrinal 
ih-tiuttinti ill iiaitteis of laljoimm faith. The Roman (Aitholie church, how- 
ever, doc> not ix^liave in the >eparation in th^ education of the yoim-^ of the 
spiritual and the -e-nilar. It denie-5 that in the absence of detinito doitm.itic 
teacidiiir a le-iduuni oi undcnoiuluational belief can be i etaiued, ^uhichent 
to sup['lv the - Jiictioas which are nece--ary for public inoialitv. more e^pf-ciallv 
foi the nioial.t}' of the young. To the Cathoh'.* authojiti.p a s^-~teni (»f edu- 
cation b-riiis ou(‘ wholr, tin* elfanent'i not being parable. The pnsition of 
the Roman Chtliol < aiithoi itie> i', a -imuli' a ad 1( one. and in i.o' * (_)f the 
State's a^'iit'ur thry feel compelled to ahemt a i>nn no.vs////ory atMtude. The 
oiilv 1 eply of the '^tate i- a sinahir itOti ^ as-. Tlun'e can be tio I'onipro- 
irus(‘ bntueeii cleaK '.viiuah aie se) oppnvt'ii. m thefji'o ,511(1 HI practice. In the 
prt^seiL*' e (»f the tilus < r<*aHMl. puiil e opjnioii ;n \u-ti’alia aiifl the 

Roman (tithobc authoi'tics .olopt ojipoAte .i^ni appaienrK' ij lenoucilable 
alternatives. The State, with its tnuhtiuiis <.f fi(>,Mh>m and nou-int(‘i hucnce. 
allows the Roina.n hatholic rliiuch, or anv ]fTo!(>iis bo(l\p to conduct 

.-cIkxjIs in which chihlreu may b<- edu( itM) a (Ima to tie* of the 

[•aicnt'-. For the ^ood (»f the (emmiun.ty it ^nh] c schools at 

the CfUiimon cost. Foi tie* uood of tla* w Imh^ it niav m-i-r. and does insist 
in S(mie St.ites, on the rf'gu 1 1 atioii of uon-Stait* ami te.ieheis, and 

on theinspecti(m of non-Statt^ --ehools, ,so far as s(‘ci,l imtiuction is concerned. 
But there is no indication th.it the States wTl adv.mcc ^ ^tep beyond these 
limits. It is only in the abseiir e of a fully org.im/rd piP,) >cc(>,ulurv school 
system that ceitain concessions have been imuh* !)v aiMiitim^ a' limited 
number of bursaiies tenable at iion-State second. uy sc»iooIs. and it does not 
seem probable tliat sucli concessions will be ext(*nd(‘(l m the future. On the 
other hand, the Roman Catholic authorities deiliuc to modifv their attitude. 
So far as their own schools are concerned, they maiutaiu tlio policy of no 
surrender, and strive with great and praisewouhy energy to increase the 
number of their schools, to improve their meth(jtds of teachiim, and ensure 
the pedagogic training of the teachers. But, ia recent years, '’in sympathy 
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with a correspondin'/ iu<')vcnient in the Eiiited States ot America, the Koman 
Catholic aiitliorit>'i in Australia have vigoroiisly re-asserted their claim to 
State siihs'dy on the grounds of public e(|iuty and what they denounce as 
unfair taxation, hhnnan CVitholic citizens aio taxed for an education system 
in the advantages of wliicli tlio}' cannot share_, and have, in conscMjuence. to 
tax themselves a second time for the .-support of their own separatist 
schools. 

Before dealing witli llii-, aigument. it may be noted that the alleged general 
dissatisfaetion w'th the puldic school sc'steni is nut borne out by statistics of 
school attendance. During the period Ibtd-lbll the increased average 
attendance at private schools of all classes througliont the Commonwealth 
has not in a single year been as mnch as u.OOti. The },^crcn$e in the average 
attemlauco in the public schools of the Commonwealth during the same period 
ha-^ been 113.000. a figure only 19.000 behind the total average attendrnce at all 
private schools in the Commonwealth in 1911. 

Among private scliools it is probably curly tli*^ Roman Catholic wliicli are 
permanentlv rnarntainirrg an increase m the number of pirpils in attendance. 
In X e\v South Wales, where the ^nparatist policy of the PtOinan Catholic 
church has been most vigor'C)U'^ly pin sued, tlie percentage of Catholic children 
attending the piib]i»" sclmols compared with the total number of children in 
attendance tell fioin HAS to 10*9S a very slight decrease when 

tlrt‘ activity of the church piopaganda is taken into account. The coire- 
spoiicUug peicentage of attemlance at Koman Catholic .■^chuols rose during 
the same period from 15 • 15 to 10 '30. It is estimated tliat, at present, for 
every 60 Koman Catholic children attending their own denominational 
scliools, there are -U) attending the public sehools. A fair proportion of 
Koman Catholu-s aie enpdoyed as public school teachers, and a number I'f 
inspeetors and iiiglier oiiicials of the Depart m^art of PubLc Instruction belong 
to tire Roman Catliolic ehirrch. Within the Departments the religious rprestion 
has never been the cause of friction or serious eiiibaj mssment. Indeed, tlio 
social and political life of Australia is singularly fiee from the bigotry and 
iiit(*lerance winebr is uiifortunatelv so common in some other eountries. Anti- 
c]e^•ical:'^m never raises its head except when an occasional aggressive irote is 
sounded m some unguarded ecclesiastical allocution. 

The demand for the IState support of Koman Catholic schools on 
the gioLuid of epiuty t ppears to the writer to be more specious than 
real. Wind no dinilit is felt as a leal gnevaii' e is the ad<litional 
liurden whieli tlie Roman Catholic pa lent has to shoulder for the 
privilege granted liinr of standing outside the national system. Like 
every citizen, he has to contribute to public services for the common good, 
in the advantages of which he will not d rtadly participate. No body of 
individuals within the State can justly demand, simply on tire ground of 
conscientious refusal to avail lliemselves of the common syAem, to be sub- 
sidized from tlie common purse for services wliich they undertake in religion, 
ediiCMtion, or any other sphere of public efiort. It is only the size of the 
Koman Catholic minority which difierentiates its claim in tliis respect from 
a similar claim on the part of any other section of the community wliicli 
might make conscientious scruples a plea for public support. The Koman 
Catholic minority is not increasing relatively to the rest of the population. 
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DiuiuL; tlio Li''t decennial peLiod, tliR rrt"^l)ytRria!i [x'piiLitiOii in- 

creased at a late nearly twice, and the Oiiurcli d£ England pupnlatiou at a 
rate nearlv tliii<‘e. that of the Ivuinau (.'atliolie * Iniri h. ihc total inci<M''e of 
the Roman Catholic population (lOOl-loilj wa^ 7<'>’8nr). The total iuerca-e 
of the “* Christian ” population diiriny the same peiiod was GfT ‘GGj. 

This lelimoiis dithciilty is the only shadow on the fair pio<pect of Austra- 
lian national education. A"et there need he little fear of a national policy 
v.'liicli has become an integral pait ot the national con^ciousuess being radi- 
callv altered in piinciple. altlaeioli it may be occasionally menaced by an 
accidental political combination, which would in all Iikeliliood meet with 
swift and sure piiiiishmeut at the polls. The position of the overwhelming 
iuaj<»iitv wlio aie opposed to tlie Roman Catliolie demands may be briefly 
stated as follows : — Tire Roman Catholic education, by admission of the 
ecclesiastical authorities, is one and indivisible. The teadiers in their schools 
are, for tlie greater number, cIcikmI and iinsalaiied. In eftVct, to give grants 
of public monev to Roman Catholic schools on the ground that they provide 
adec|uate secular instruction wf)uld be to subsidize a religious corporation 
and a bodv of cleruail teachers at the expense of tlie majority, wlio disapprove, 
in varying degree, of State aid to religious corporations in any form, direct 
or indirect. The objection is not to tlie teaching of the Catholic doctrine, or 
to denominational education, but to a claim for privileged treatment. Such 
a claim not merely conflicts with the accepted national policy, but is dis- 
allowable ou grounds of a deeper equity tlian the arithmetical and abstract 
equality of treatment demanded by the church in order to lighten the burden 
of a tax which is self-imposed. 

The outward form of the (jrgamzatiou of piimary ho(*l education in 
Australia has now ])een descrihed in broad outiiue. Th^ space given to the 
educational liistory of Xew South Wales is due to the fact tlut. until the 
midille of tlie ninetianith century, tlie paicut colonvwa^ almost identical witli 
Australia, and that, after that date, the educational history of the other colonies 
followed parallel lines of development. Tlie dilhcultie.s were the same, and 
wtue created ]iv similar conditions. The lomcdies adopted wer(‘ tlie same, 
lialf measures half-heartedly applied. From beginning to end there is a 
continuous and consistent evolution, both in primaple and practice. 
Xeglecting minor ditference^. due to vaiiation in local conditions and mental 
outlook, the .stages m tlie evolution may now ])e briefly summarized, lii 
the earliest peiiod of settlement edueatioii w<is left, in accordance with Riiti.sli 
tradition, to the parent or clcigymau a< a nutter in wlihE tlie State was not 
diiectlv concerned. Ihe Society for the ih'opagation of the Gospel in Foreign 
Farts deserves tlie credit of having taken the first step (1792) towards sup- 
plving schools and teacluus. A ehuK'li was turned into a school, four teaeheis 
were subsidized by the Society, and a cieri^^ymau was placed in control as 
superintendent. In Tasmania, as in Xew Soutli Wales, the early sc'hools 
were, for the most part, under direct control of tlie local authorities of the 
Church of Eiiglaiid. Veiy soon, the other denominations took part in the 
ta.'.k. and for many ye,irs tlie only educ<iti<»n available was that supplied bv 
the church schools, supplemented by a few piivate but generally ineflicient 
iiistitutions. In course of tme*. the ueci^ssity of organization was felt, partly 
on educational, partly on linaiK ial grounds. 
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The second stage was the appointment of Boards of Education, charged 
with the oversight and paitial control of the existing schools, and the duty 
of extending the system In some cases there were two hoards. Government 
and denominatiouah In such cases the conflict of interests soon produced 
friction. The interests of the vaiious deiionunations were siilliciently alike 
to arouse common action, and Roman Catholics united with Anglicans and 
Nonconformists in order to secure as much government money as possible. 
The problem of distribution was settled on a simple arithmetical basis, and 
there was practically no government control over teachers, school buildings, 
or curriculum. In this stage, fitful attempts were made to stimulate local 
effort and responsibility, but for reasons already given the policy of 
centralization soon took entire possession of the field. 

Toe third stc^ge begin by substituting for competitive boards single 
nitionel coancils (or rlieir equivalents), which took over the greater number 
of denominational schools. This stage ended with the definite establishment 
of pa.rlia.mentary control, under a Minister and Department of Public Instruc- 
tion, and with the cessation of all State aid to private and denominational 
schools, Victoria was the first colony to imiugurate the new system in 1872, 
Acts to the same effect became operative in Queensland in 1875, and in South 
Australia in 1878. New South Wales, where delay was caused by the greater 
strength of opposing interests, followed in 188D. Tasmania did not come 
into line with development on the continent until 1893. Western Australia, 
after a long period of stagnation, developed in a very few years a national 
system of education which compares favorably with those of the older 
States, but it was not until 1893 that the Act of Public Instruction was passed, 
while aid to assisted schools was not abolished until 1895. 

The fourth and present stage in tlie educational history of Australia, is 
that of rtdorm and reconstruction. V.uuous emending Acts of P^rluiment 
have modified and enlarged tlie outward fremework of tlie educational system, 
and great changes have been made in methods and aims, with a view to 
obtaining better results than were possible iiiuLo’ tlie old stereotyped system 
of examination and inspection, borrowed from English procedure, and brought 
to a degree of meclu^mical completeness which fostered the illusion that we 
had “ the best and best administered primary education.il system in the 
world.” The fdct is that with the pissing of the various Acts of Public 
Instruction, and (except for tlie Roman Catholics) tlie practical diseppeaivnce 
of the religious difficulty, the general impression was that the whole educa- 
tional problem had been solved, a.nd that all that remained was tlie labour 
of careful administration by competent officials. Judged by the prevailing 
st; ndards, the system worked well. It was the standards which were at 
fault. Teachers, inspectors, and administraiors were being transformed into 
.self satisfied officials. Inspectors’ reports were expiirgeted and edited, until 
thev” were reduced to a common level of dull official routine. The annual 
departmental reports conveyed no information and supplied no enligliten- 
ment on the real defects of the national system. As statistical documents 
tliev satisfied Parlutment and the press. As educational reviews, their value 
was negligible. The public was, in the main, indifferent. It looked on 
subjects and methods of school instruction a,s things somehow ordained in 
Heav’en and s<inctified by use and wont. Parli.iment, the religious question 



520 


Federal Handbook. 


liaving boon slielvod, had not yet Conio to ngtrd education as a political 
question a.t all. The teachers sA'ore siib!tMjt«*d to a severe course of di'-’clpliue, 
which made discussion of vital odiicatinn '] (jUfStioii'. *' disloyjl ” iuterhu'cnce 
with the settled policy of tlie depirtiu^uir. Above all, the men in charge of 
the adiniiiistration lud been trained within the system, and wore appareiith' 
unable to grow beyond the system. Their minds moved wuthin a closed 
circle. The pupil teacher system was ,-le tjie sole avenue of admission to 
the service, wliich was guarded by a imrid Piibhc S^ivlce Act from <aiy intru- 
sion ot fresh blood. As a promiutmt p ditieijn })ut :t. the servic** was suff»u*in.g 
from in-biveding. According t<) the verdict of a foreign expert on education 
who visited the country, the " pupil ^eacher mind ” dominatiul the system 
from ti^p to bottom. 

Ytirious circumstances combined to divurb and linallv destroy the general 
public and oriici d satisfnwion. Tiie severest uritiihnm came fr<)m wuthin 
Austra.lia its*df. from a h.nv vihe»w crying in the education d desert. Bu^ 
such criticism night have heHU ine&ctiial if clnuigHS in economic and 
politic 1 coiidj-ions lu'xl Hot Cia-opci'ciO'd to rouse the public mind to the need 
for Lvform. Tiiei-u comf*s c'. time in tlie d»‘V*lopment of a young country 
when svstcmrtic and scientliic or^rnizatlon must take the nlace of roumi and 
re.'dv la- ])]>v-go-luGky ruetiLods of ex])loiring the intional n^sourct^s. In- 
criMsing diftiweaitiation <d uccup; tions hruigs a demand for increasing differen- 
thttion of tniniug. Tiie cosmopolit.ai struggle for trade makes ojcIi country 
a competing unit, and rais'^s the st>',nd'.rds f^f (^fft^ctive production and dis- 
fribution. Protectionist policies indirect Iv contributed to force the question 
of the interimLorgiiuizetiou of ecununiic .'Upnly ^ nd dmiiamd on public .iten- 
tioii. The L iiour Perry began to 'ih do* It,'. ‘If free^ from its e u*Iier uarroAvness 
of outlook, and Avitli tlie responsibilities wdiich came Avith gre..ter powder. 
shoAved <• saner and more coiuprelieusiAx* apprecia.tiuii of the probh‘ms of 
nation.i eduoatiou. Xo gOAounments in Austi-a:ia. have Leiui mon‘ ambi- 
tious in tlair ediicatVjui aims, or more liberal in expenditure on initional 
education, than tlio L :bour go\'ernm(*nts \viiioh Iloao^ haen in poAvcr in Ngav 
S<mth Wales tUid South Australia. Aiid iu ell tin* Stat**s, the LLb'Uir PartA" 
has been ediiorted niit of the old jealousy of Iiigher scliools and uni\'ersities 
as exclusive a.ud priAulegcd institutions f(jr the Ave dtliier classes. It Avas 
probably the < coruimiG ii.otiAx, more rli.m am' other, AAUiich induced the 
Legislatures to give a sympAtlietic hearing to the deimxid for educational 
reform. Imlividiial and nation d eflloiimcy aams declared, in Australia 
as in Engl Old, to be the one tiling needful. The public, Avuicli dearlv loves 
a phrase, took up tiie cry. Politicians folloAvcd lik^ hounds on the scent. 
Tlie iuitiond system of eduoatiou Avitli its .ilmosr (*nriro I'ck of co-ordination, 
was criticised in tlie press, tin* parli iincnts, imd on platforms, A\dth the same 
exaggeration Avitli Avhich it lusd been prcAnously Liuded. The most efiective 
campaign originated in Victoria, AAdiere parli, 'nu‘ut;' ry neglect and ineflicient 
administration had combined to bh>ck progress durmg the closing period of 
tlie la^)t century, \ictoria liad bt‘(‘n passing through a lengtiiened period of 
economic stress, as the aftermath of a succession of booms,” and a ruthless 
polic} of retrenchment Avas applied in the deparhnent Avhicli could least afiord 
^ t-he List year of the centurv, a Royal Commission Avas appointed which 
laid bare the glaring defects of the existing administration. Tlio first efiect 
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was to educate tke public mind to the need for radical reform in methods 
and organization. Later, a number of reforms were initiated, more particu- 
larly in connexion with the training of teachers, methods of school inspection, 
manual training in scliools, and tlie preparatory steps for a system of technical 
education, varied according to local needs, and vdth >specird reference to 
agricultural industries. The period of economic stress in Victoria came to an 
end, blit it cannot be said thet VictoriL'U education has progressed according 
to tiie hopes raised by the Report of the Royal Commission. Much of what 
has been accomplished is due in the first place to tiie courege and intelligence 
of the Chairman of the Commission, the Hon. Theodore Fink, and afterwards 
to the onorgv and entlinsiasm of the present Director of Education. But 
nearly eveiy educational reform m Victoria lias been won after a long fight 
witli forces of reaction and prejudice and wirli the short-sighted poliev 
which would limit free education to the meagre requirements of the 
traditional primary school subjects. The battle for the new ediica-Tion 
lias, however, b<‘en fought and won at least in principle, and tbe onlv 
objections winch are now valid are based on arguments which appeal to the 
pockets rather than to the hearts and heads of the people of Victoria. 

In Xew Soutli Wles, the resistance to reform on the part of the officials 
of the Department collapsed after a brief but lively period of public con- 
troversy. Throughout Aiistrilia the weakness of the perso?uiel of the vatrious 
departments beca.me maniftest wlien called upon to defend the system which 
had been built up with meticulous care for generations. One of the gravest 
defects of the old order appeared in the fact that altlmugh it abounded in 
excellent olfici.ds, it produced no men of striking personality, who left anv 
impress on the educational life of tlie community. One exception should be 
ma.de. in justice to the honoured memory of J. A. Hartley, who presided 
over South Australian education from 187(3 until hi^ lamented deatli in 189<3. 
'Western Australia owes much to the fortunate aequisiiion of Mr. Cvril Jack- 
son (now of the London County Council), who for several years a.ctod as liead 
of the Ediic.^tion Department and inaugurated tliere a system which in some 
respects is still ahead of tliose of the E. sterji States. Recent cluingt'S have 
brought to tile front a number of men of high capacity, under whose guldince 
the v.^rious Stide systems of education are in pr*;cess of rapid transformation. 
Ill New South Wales, a complete change was made in the lugher ranks of 
the governing sta.fi. following on tlic Report of th.e Commission of 1902. The 
(Tovernment had rtfiused to grant the pubhc demand for a Roya.l Commission 
of investigation, but appointed two Commksif'Uers to travel for a year in 
otluM countries, and report on such iiupiov(>ments in cduc\tion as 
might be humd desirable. Tiie general opinion of the autliorities seemed to 
be that with a few borrowings *’ here, amd tliere, the ^itlL•tion might be 
s.iviul aiul crirmism silenced. One id tl.e Commissioners wv.s an officer of the 
Depirtmont, the other was a University lecturm*. The foi’inor, Mr. Turner, 
gave sp('cia.l attention to techuicad education, the litter. I\lr. Knibbs (now 
ComiuonweaJili Statistician), produced an encyclopaaclic report, which 
covered the whole educational field, and in efiect led to tlie entire surrender of 
the policy of passive n^sista.nci^ on the part of tlie iMiuister of Public Instruc- 
tion and the chiids of tlie Departmoiit. In face of tiie educational debacle 
there could be no questions of liadf measures. TliC history of education in 
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New Sou^li \Vak^> from tli.rt time to tLe piv^euc luis been e. rvcord of cou- 
sismnt, .uid oit t\v} wliole suceeS'^fllI, jtt-mo's to ooustnict a ib‘xible. co}u*r»‘ut, 
and coinpreken^LV<‘ iiarioTud srstom, sbould correspond to tiie (‘couoniic 

and political ideals of tl^ff people. 

As iisiiai. when refonning ideals tak^ po<st^s<ion of e c^.onniunity, measures 
were advocated with a. Zioil not .ec’>rdiug to knowkd^e. Tiie faddists 
rose to the occasion, and th<‘ piihhe was ocwihh*rad by rl.e number of fant sTic 
schemes for brinQ;iiig into ex>t*^nce an education'! nadannimn. British 
sanity can g^uiarallv be trin'teJ wiaui the qiU‘^tion becomes one of practical 
constructi<m. Tne wleik hisr(,M' of eduearifinal de\'elop]iLenr in Ausrradia 
from the earliest beginning s]n'<W'> t].e apphcation of ide.tS and methods wliioh 
we share with the mother count iv. We hav*- the same qualities and the 

same defect'^ of the qu^dities. Soiutudnes we are a little ahead, ^omeiimes a 
little belaud. England in readiiy^^s to rectuve now ideas and to apply them 
systematically. Butin the nn in. our ediicatiomd development has taken pL.ce 
on Britfsk iiues. The first settlors bnjugiit 'with tliem the English mind atid 
temper, menr. The Au-'tn'limc; of touL v aia* mor.dily. intellectually, and 
polit'callv in all es^’enrials one with the parent stock. Over 9-5 per cent, of 
the population are of Britisli birth or descent. Physical distance is discounted 
bv the Continuous and growing 'Spiritual intercjur.se whicii exists between 
the two peoples. Sidere )t}ntato, md^'ni. 

If the “faddists’’ had been listened to, Australi-tn educational reform 
would have been either a business of incongruous paAcliwork, or an importa- 
tion of a system alum from the social and political character and ambitions 
of the Australian people. We wei'o recommended to borrow this or that item 
from other systems, or else to adopt in its entirety this or that foreign system, 
for preftu'eiice, French, German, or American. In face of the chaos of opinions, 
tlie reconstruction went on steadily on the lines of a development consistent 
with the actual national conditions. From t]>p tirst, the org uiizers of the new 
system showed a sane consciousness of the dithueuce between the tlings 
which could, and the tlings which could not. borrowed. We may bf)rrow, 
or rather imitate, certain ideals of foresight and foretliought, scientific 
method, and tlioro ugliness. Wo niav learn iVom older countries tlie imp'ira- 
tive lu'ct'ssity of special training for spa<tial functions, and in general the 
importance of systematic co-ordination of the various grades and depart- 
ments of national education, hitlLorto left uuuttaclied in a traditional but 
perilous independence. Furtlier, tluue are ciutain methods iind schemes, 
which W(i may borrow from other countries, where a sinihir economic situa- 
tion has producer] similar results. 

There neml be no hesitancy or confession of we ikness in such borrowing'^' 
One Salient instance is tlie pioblem of (smlinuatum seliools. The first and 
thoroughly English attitude was to be content ivith instituting evening 
classes for the benefit of tliose who had failed to profit bv the g'nieral ediic 
tion afibrdnd in the primary sclmols. Tired dav-scliool te.'cliers repiuited 
with the s.ime metliod the s.ime instruction to tired ev(mii)g pupils. The 
changed economic conditions of modern civilization have made tlie contiiiua- 
tiou school problem one of vital national, and cosmopf)litan interest. It is 
a problem in which a number of varying interests converge, verv diffie-ult to 
reconede, the interests of parent, pupil, apprentice, workman, employer, trade- 
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uiiioiust, ami capitalist. Xo nation can afford to neglect experiments made 
by other nations, rivals, and possible cnita gonis ts in the cosmopolitan and 
competitive struggle. 

At tlie same time, granting the necessity ns well as the wisdom of a policy 
of borrowing from other nations in these and otlier important matters, the 
education of every community is carried on under certain dorinite social and 
political conditions which must be taken into i-ccount in constructing tlie 
frame work of tlie educational sclieme, in detenjiining rlie curriculum of 
studies, and tlie organic relation of the various grades of teachers and schools. 
In most of these respects. Australian social and politicai conditions are different 
from those of Germany or even England. A svstem of high schor>ls. on the 
model of the great English public schools, would be an exotic in Australia, 
although we may “borrow’’ some of tlunr ideals. More than half of the 
expenditure on English education was last year (1912) drawn from local 
rates. As companal with the Australian centralized svstem. with the State 
as unit for taxation and administrative purposes, tliere are in England at 
present 1.19d authorities of cue kind or another, with varying powers of 
rating and coiitrolliug different grades of education, Tiie gap between 
various clashes of schools and teachers corresponds to English social distinc^ 
tions Wiiicli do not exist to anything like the same extent in Australia. Aus- 
tralians have no desire to see such distinctions intensified by an undemocratic 
organization of public scliools. Germaur, with its many lateral cleavages 
in the structure of societ}" is a. warning ratlier rhau an example to Australians. 
We decline to import any system whicli we believe would make for exclusive 
caste distinctions between schools, pupils, or teacliers. The ideal of special 
training fo'- sp(‘cial functions is imt inconsistent with a unitary organic scheme 
of national education in which the democratic features of freedom of access 
to the highest positions, and freedom of promotion by merit and proved 
capacitv, will be ])resi‘rved and strengthened. 

With al! respect to the excellent work accomplislied in the other Aii^t radian 
States, the existing scheme of organization in Xew Soutli Wales represents 
tlie }iig]i-w<iter mark of .-Vustmlian educational endeavour. Xew South Wales 
has still some serious defects to remedy in regard to which slie can afford to 
take lessons from otlier States, hut, on tlie whole, her jiresent system promises 
to fulfil what luis already been defined as tlie r<Mpiirement of an eflieient 
national system of education, tliat it sliall be flexible, coherent, and compre- 
hensive. By the generosity of the Government of Xew South Wales, tlie 
Department of Publics Instruetion is being miubhul to ])ut the i:e\v sclieme 
into effective opm-ation. It only re(]uir<*s a continuance of that generosity 
for the system to be brought to full and beneficent fruition. 

The total expenditure on education in Xew South Waits for 1912 (ox- 
cliicling technical and university education) was £1.072,000. Population 
(1911), l,bi^;,7d4. In justice to some of the other States, especially Victorhr 
and Queensland, it should be stated tliat tlie reforming movement in those 
States coincided with the close of a period of financial striugimey. The net 
cost per scholar in average attendance in the Commonwealth was £0 l6s. 5d. 
in 1911, as compared with £-1 9s. Sd. in 1901, a significant adwince. The 
average cost per scholar in tlie various States in 1911 was Xew Soutlr 
Wales, £7 12s. 5d. ; Victoria, £0 9s. lid. ; Queensland, £5 15s. lOd. : South 
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Austiviiiiij £6 Is. 2cl. : Westoru AustiMli.i. £S Hs. iOd. ; T.ism.uiij, £5 11s. lM. 
The total expenditure on ell forms of <Mluc.tive etrort in the Coiumoinvealrii 
has increasiMl from Ids. 4d. per lieod of the populanou in 1907-S to 10^. 7d. 
per head in 1911-12. 

It is impossible within the liiuits of this article to do moie tli.'ii sketch 
the genorc'l nature of t'ne refoiiiUM] ^y^teni of educa.tion which, with ct‘rt,:iii 
necess.irv variations in dt*tei]. i^ now tlie conniion ide.tl in pioc*‘-^s of realiza- 
tion in all the Ausirarntii ^t. tcs. Po''U<=^‘\tu, in hi- Ivmile, desei‘ib‘*d in bro,-d 
outline the modern iprogr.nnnie of primary in^tractiun. Emile was to bo 
taught readins. writing, and arithme+ic. shigiiig /nd dra wiim. hatam.’! Iii^tory. 
ondlv and by n..rra,tive, vnd the princnples of n. fund (undeuomiu.irional) 
religion. Practical information w. s to be impartt-d bv objec"" le^-on^, and 
ctreiul attention given to pliysic d and technical training. Advances made 
during the last half century Inive been m.tinly in oducatioii d na‘tliod< and 
in the siirrendt*r of tiio traditional te. ching (A Mibject-^. as separai"(^ and iudo- 
peiident, ill favour of an organic scheme of iiHtruc'^'ion b''Si‘d upon certain 
central interests. The three R's ceased to be treated as ends in themselves, 
and became instruments of iiieiital development. CurreLdtal groups of 
subiects have been made the b .sis of cla^sific dion. instead of singh‘ subjects, 
or the sum of scpar.ded ■subjects. Such a reformed sclieme provides wliat 
did not exi^t before, rationad centres of gi avity for school work, and obviouslv 
iiuphes a radical change in methods of te.mhing. classifving, exnniniug, and 
inspecting. Within the limits Ldd down by general prograniiues of instruc- 
lion, the freedom and iiuh^pendence of the tea.cher are enoour. god and 
rewarded, instead of being discouraged and fettered as under the old svstem of 
formal exaunin dion of cl isses and pupils, with its dominating principle of 
testing for results which could be stadistlcaliv (expressed. Tlia inspector 
ceased to })e an examiining maoinne. Tim teachtir ceased to lia a tta:ching 
machine, IWiat was not sufficiently provided for in the fird attempts at 
reform w^.s [^i) tue nece-'sary rrconstruction of t’a^ curriculum by an appro- 
priate grouping ami co-ordinadion of subjects, and a clear (uxpo^ition of the 
new educational ain>s and meth(Mls ; {h) t]'(‘ ddlicultics atiending a quick 
change from a svstem governed bv u.si^ and wont and mechanical metliods, to 
a svstem entailing a liigh degree of culture and spontam ous initiative. A great 
army instructors cannot change tlieir met].(.ds u) a ye. r in n-’ponse to tlic 
summons of a Dep 'rt-mmit. The key of the wiioP ediieiiiouad p<asition lav 
as it always bd s, in rlu' tr lining of tlu* tc/chma Pur thi^ was ju-^t rim p.irt 
of the sv'^tem which ]ivA bt^ni mrwt nerr!,*aa»Ml in t|,^. U'St. In oulv one or 
twf) of the States wa-. rhetv even .i Tr.iimng wAh ?v :,omo of th(‘ better 

qidifi-al pu])il teachers wtu'c embled to tviK.-dy the d 'Ihe <>{ a> prlma.rv 
sclioopabu-ation, ])ir iveaived no pi'ofe^sion,; | tr. inutewhieh <ir‘’'uves tlu^ name, 

III tt-e circun-r.tiiC ‘S, tlin-e things wera ; bopitely nee- -.s irv (1) The 

dr.'wiiig up of a new progrmima' of scimol instruction m accord mce with the 
new ideils. Tim was done in the Vauiou> Srmc-. m diffi-um^ de<_oees of in- 
telligence and completeness. Victoria was q t-p,. othm' St des in this 
lyspud, a.lrhongh Mr. Cvril Jiickson liad Jreaulv dona g.M)d work in tlie more 
limited fieh] of MVstern Austr.dia. (2) X(‘w methods ,,f s,decting and train- 
ing future teachm-s. The ])upil teacher sy.rmu wm doonual to dis'pjxMr 
v^oonor or Liter. It had bt‘eii maintained in existence so long luainlv because 
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it. was a cheap and easy means of obtaining a supply of raw material for th*' 
service. It is still maintained in a modified form in one or two States. In 
Victoria, v'here in the strife between economic and educational ideals the 
latter have generally sufiered, the good intentions of the heads of the De- 
partment nave been partially frustrated by the lethargy of the State Par- 
liament. The pupil teacher system still exists in Victoria, although shorn of 
its worst defects by the provision of Higli Sciiool training for candidates. 
A Training College (residential) in connexion with the University in great 
measure fulfils the demands of a professional training school. The Principal 
of the College is also Lecturer on Education at the Melbourne University, and 
both University and Department co-operate in l aising the standard of scho- 
lastic requirements and the status of the teaching profession. Provision is 
also made for training secondary school teachers. In no other State has so 
much attention been given to the Summer School and other cognate means 
of assisting acting teachers to improve themselves in the technique of their 
profession. In South Australia for some years tlie training of the future 
teacher has been conducted by Adelaide University in co-operation with the 
Education Department. An efficient Training College exists at Perth, in 
Western Australia, and there is one, on a smaller scale, at Hobart, Tasmania. 
In Queensland the pupil teacher system has endured longer than elsewhere, 
hut, with the recent establishment of the University of Brisbane, a new spirit 
has been roused in the northern State. The old examination plus drill system 
of training teachers will soon disappear, to be replaced by a system somewhat 
similar to that existing in South Australia. In New South "Wales the pupil 
teacher has almost vanished from the land. Probationary students are 
selected by examination at a standard which presupposes a three years* 
course of education beyond the primary school. Successful candidates 
receive a fiee and as^^isted secondary and vocational traiuing at High Schools, 
The ordinary course at the Teachers* College lasts two years, but a one-year 
course is also provided, qualifying for the third-class certificate. Third and 
fourth year courses are open to selected students. Supplementary evening 
courses are also provided for acting kindergarten and infant school teachers. 
It is hoped that the standard for entrance to the college will soon be made 
equivalent to a University matriculation. Qualified students receive free 
education at the University, and are encouraged to proceed to a degree. The 
Principal of the College is also University Professor of Education. The 
College has a stafi of over 30 lecturers, the great majority being University 
graduates. To provide for the requirements of the smaller rural schools, a 
six months’ course of training is given in a separate building. A course of 
training for secondary teachers is also provided, and the University gives a 
Diploma of Education to graduates. The College offers annually two travel- 
ling scholarships of the value of £200 each. The Sydney Teachers* College 
can stand comparison with the best .similar institutions in Great Britain. 
One serious qualification must be made. The work of the College is carried 
on under most discoui'aging conditions. The biuldiugs are quite unsuitable, 
limited in accommodation, deficient in equipment, and situated in one of the 
most insanitary districts of the city. 

The third thing necessary was that Departments of Public Instruction 
should come to the aid of the great body of teachers in the difficult years of 
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transition from tke old system to the new. In a!i the States, the iiispeetois 
were encouraged to sink the official exanuner in the S}'mpathetic co-operator. 
District classes were formed for demonstration lessons and discussion. 
Teachers were brought into closer iiiteicoiirse with each other and with the 
officers of the Department, and generally a new eductitional and progressive 
spirit made itself manifest Full and detailed programmes of mstruction 
with an abundance of illustration have been published by most of the Depart- 
ments, but in no State vdth so much fullness and intelligent supervision as m 
Victoria In course of time much of this guidance will be unnecessary, but 
for some years it will be absolutely essential, and it is hoped that the educa- 
tional authorities in the other States will imitate the excellent example given 
by the Victorian Department of Public Instruction. 

In the reorganization of school work, special attention has been paid to 
the training of infant school teachers and the adoption of kindergarten 
methods. Kindergarten principffis had been preffiously recognised as a matter 
mainly of book study. Under the old Departmental rule the foolish notion 
prevailed that all that was necessary in order to introduce new subjects or 
methods was to frame an official note or regulation. When public attention 
was called to some defect in the system, the Department replied with a few 
meagre instructions to teachers, and the reform was supposed to be accom- 
plished. No adequate care was taken to provide trained instructors in the 
new subjects. Much of the kindergarten manual training and science teach- 
ing in the primary schools received, and deserved, the severest condemnation. 
The Free Kindergarten Union (first in New South Wales and afterwards in 
other States) established training schools and colleges for teachers, and their 
efforts and success stimulated the Departments to remedy the defects of the 
existing official system. In all the States considerable advance has been 
made in the lower grades of primary education by the elaboration of kinder- 
garten and allied methods. In the teachers’ colleges in Sydney and Mel- 
bourne much good original work has been done in child study, and in adapt- 
ing methods which threatened to become stereotyped and mechanical to 
Australian conditions and the requirements of modern scientific psychology. 
In Sydney, both at the teachers’ college and at the training college of the Free 
Kindergarten Union, the principles of the Montessori system are now being 
made the subject of experimental application by special teachers, some of 
whom have been trained at the Montessori institutions in Italy. 

In manual training the old plan of employing an intelligent mechanic to 
teach the boys the use of tools was replaced in Victoria by the introduction of 
Sloyd methods under competent trained instructors, supervised by an in- 
structor of manual training imported from England. In no other State does 
systematic manual training form so integral a part of school work. In 
science teacliing Victoria again led the way by adopting improved methods 
of nature study as a preparation for more direct instruction in elementary 
science. In all the States science is taking a much more prominent place in 
the school cuiTiciilum than before, although development is delayed by meagre 
school requirements and luck of properly qualified teachers. The increased 
importance attached to the teaching of science in schools has been partly due 
to the public recognition of its close connexion with the progress of the national 
industries, and partly to the recognition of the pedagogic value of science as 
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an iastruiueut of mental and moral training. We need, however, to be con- 
tinualir reminded of Huvlev’s warning that no teaching of science is worth 
anything as a mental discipline which is not Inxsed on a direct study of the 
facts and a practical exercise of the observing and logical faculties. 

In reaction from the old formal training with its false division of the curri- 
culum into separate subjects, treated independently, exaggerated emphasis 
has been laid on the necessity of ‘‘ vocational training. In the less (educa- 
tionally) developed States, vocational training in the primary and superior 
schools has, for the greater part, taken the torm of an amateurish introduc- 
tion of certain occupations as subjects of school study. But in all the 
States, the guiding principle is being recognised that unless in special schools 
the vocational must be subordinated to the educational end. The choice of 
subjects will no doubt be in part determined by the dominant local interests, 
but it is not enough that the school curriculum should reflect the environment. 
It is the task of the public school education to enlarge and enrich the spiritual 
environment of the pupil, and snb]e.cts and methods must not be such as to 
encourage a dangerous and premature narrowing of interests. At the same 
time, smce the great majority ol the pupils pass at once from the life of the 
primary school to the life of the field, factory, shop, or warehouse, the old 
formal training was obviously inadequate. The Victorian Commission on 
Technical Education (1900) wisely began its work, although to the surprise 
of the officials of the Department, by considering how far the primary school 
system was fitted to prepare the pupil for later specialized training and occu- 
pations. The foundations of the work must necessarily be laid in the 
primary schools, and a wisely regulated course of primary instruction will do 
much to make the work of the technical school easy and to insure its success.” 
The recommendations of the Victorian Commission have not been carried 
out in their entirety, but in Victoria and in all the other States, in varying 
degree, there is now in operation a scheme of instruction which provides for 
a reasonable amount of difierentiation in the higher grades, and for later 
specialization in continuation schools. 

In 1912 Victoria had nineteen district high schools of two types — high 
schools and agricultural high schools. A school farm of not less than 20 acres 
is attached to each agricultural high school. Pupils must be of at least 
twelve years of age, and must have passed the qualifying examination. Xo 
fees are charged to pupils under fourteen. In these schools there is during 
the first two years an industrial course leading to technical and trade occu- 
pations, and a common course for pupils intending to remain at school for 
four years. Both courses include English language and literature, history 
and civics, mathematics, geography, elementary science, drawing, manual 
work, and physical training. In the common course, a second language is 
optional — Latin, French, or German. Manual training includes woodwork 
and metal work, modelling, agriculture ; and for girls, needlework and cooking. 
At the beginning of the third year, the general course of study is followed by 
special courses each extending over two years, and leading to the teaching 
profession, public service, commercial, agricultural, and higher technical 
pursuits, and to the University. The agricultural high schools are now well 
developed, and they provide an excellent training, both theoretical and 
practical 
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Li Xew South Wales the system is more extensive and complex, and the 
scheme, although still in the tentative experimental stage, is by far the most 
ambitious in Australia. The nature of the organization is sho\\Ti in the 
accompanying chart. Under the previous system, a number of superior 
public schools (dating from 1880} provided a higher priiiiarv instruction. 
These are now in process of being reorganized into superior technical schools 
(32), superior junior or technical schools (21), and superior domestic schools 
for girls (52), the type of school being determined by local needs. In addi- 
tion, IS evening continuation schools have been established — 31 in the metro- 
politan area, and 17 in country districts. Of these 22 are junior technical. 18 
commercial, 7 domestic, and 1 preparatory. High schools, providintr secondary 
education, have been increased m number from live to twelve. For admis- 
sion to all these schools, a qualifying certificate is necessary, showing that the 
candidate has completed a full primray course. After a two years’ course at 
any of the higher schools, qualified pupils may proceed to a further two years’ 
course (16-18) at the high school, technical central college, advanced evening 
continuation schools, or Hawke sbury Agricultural College. Candidates who 
obtain the leaadng certificate at the end of a four years’ course may proceed 
to the University, teachers’ college, or to advanced classes at the techiiicai 
college. The principle of free education prevails throughout the greater part 
of this scheme, fees being charged only in the lagliest grades. Liberal pro- 
visions are made for bursaries and scholarships. In 1912, 300 State bursaries 
(£10 — £-30 yearly for two years) and 514 scholarships (free instruction and text 
books) were awarded. Intermediate technical scholarsliips (£25) were also 
awarded, entitling the holders to a free three years at the technical or agri- 
cultural colleges. Intermediate scholarsliips (50) were awarded, tenable for 
a further two years’ high school course- Probationary student scholarships 
(88) enabled candidates for the teaching profession to complete the high 
school course. In 1912, there were 560 students attending the teachers’ 
college, the greater number receiving allowances of various kinds. The 
total expenditure for such allowances was £18,620- The liolders of scholar- 
ships receive free instruction and text books, and are granted allowances of 
£-30 if Imng at home, £50 if living at a distance. Finally, 2o0 State exhibi- 
tions and scholarships are made available at the Univer-^ity. 

The Xew Soutli Wales scheme has been described in detail, as it shows the 
nature of the ideals and the correlated system which promivSe to prevail 
throiigliout the Commonwealth. In all the other States, the existing system 
is being modified and extended, but witli less fullness of detail, and less liberal 
expenditure, than in Xew South Wales. The need for developing a State 
secondary scliool system lias not been so strongly felt in some of the other 
States, where a number of efficient private secondary scliools already existed. 
In Victoria, there is a largo number of excellent denominational higher schools 
and colleges. In Queensland, tJiere are ten district gn-mmar schools (six 
boys’, four girls’) each of wldch rocaivps a, St.ite sabsidy of £1,000 a year, im 
eluding £250 for the provision of district scliolarships. ^ In botli States, these 
schools are subject to Goveriimont inspection. South Australia has nineteen 
district high schools (State) and at least two denominational grammar schools 
of the best type. A\estern Australia is establishing continuation classes and 
central schools, subsidizes one higli school to the extent of £1,000 a year, and 
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has now in operation an admirably equipped modern school at Perth, with a 
four years’ secondary course, pro\dding both general and specialized instruc- 
tion. Tasmania, owing to the financial loss entailed by her entering the 
Commonwealth, has been rather backward in educational development, but 
is now planning a scheme on lines somewhat similar to those adopted in New 
South Wales. 

Certain weaknesses in the New South Wales scheme may now be noticed. 
Similar weaknesses are to be found in the other States, but, since the system 
of the mother State has received (for reasons mentioned) a prominent place in 
this article, they may now be stated with special reference to that State, the 
oldest and largest in the Commonwealth, which, after a lengthened period of 
educational stagnation, now claims to be in the forefront of modern scholastic 
progress. 

1. The legal minimum school age is six years. The Australian child at 

that age has almost passed the kindergarten period. Although 
the number of children under six years attending State schools 
throughout the Commonwealth Wiis, at last census, nearly 
100,000, the corresponding number in the schools of New South 
Wales was under 10,000, and showed a tendency to decrease. 
, No adequate profusion is made for kindergarten instruction of 

these children in the State schools, and over 26,000 between the 
ages of five and six receive no school instruction of any kind. 
In these circumstances the free kindergartens are supplementing 
State effort, and the Government recognises the value of their 
work by an annual grant, £850 of which is devoted to kinder- 
gartens in Sydney. So long as children under six are practically 
excluded from State schools, the free kindergartens, which are 
entirely unsectarian, have a claim to support on educational 
grounds. Little children are often shockingly neglected in the 
poorer districts of the city, where, except for sporadic religious 
effort, the free kindergartens are the only civilizing agencies 
that exist. 

2. The supply of properly trained teachers is not adequate to the 

demand. A full development of the new system is premature 
and dangerous until there is a fuller recognition of the principle 
of special training for special functions in the higher depart- 
ments. Considerable improvement is noticeable in this respect. 
A generation ago, University graduates were practically ex- 
cluded from the Public Sendee. There are now 264 graduates 
eng.’ged in tlie various departments of State school work. 

3. The proposed special trade schools exist at present only on paper, 

although one trade school, to cost over £6,000, is in course of 
erection. 

4. Continuation schools are still in the experiment stage. The incon- 

gruous elements in the attendance (ages varying from 11 to 42), 
and the lack of special qualifications on the p.irt of many of the 
teachers, are retarding development. Further, the absence of 
compulsion and tlie lack of public interest defeat the best efforts 
of the Department. The Australian boy or girl of fourteen has 
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not the sliglitESt difficulty in obtaining riu 2 )loniu‘nt for which 
no Training is la'oessary. Tla* inost obvious najuiroiuent is that 
the State should regulate tlio eniploti/ient of h.bour under tlie 
age of Hi or 17, so ..s to permit attendance .>t afternoon instead 
of evening classes. In tliis matter it is good economic, ..s well 
rs gO(.d educational, policy to borrow from other communities, 
who, in similar conditioiLS to our own, liave been taught by ex- 
perience the need of such compulsory legislation to protect 
children from the results of their own ignorance and from tin* 
selfishness of parents and employers- 
5. The excellent principle, according to which the State should jmovide 
higher education only for those who show themselves caj).,ble 
of taking advantage of it, is not yet fully adopted in practice. 
From the junior teclmical school up to the technical college the 
work is haniparnd by the presence of many unqualified pupils. 
A more vigorous ap 2 )lication of the tests for admission is neces- 
sary. But in the actual period of transition from an old sys- 
tem to a new many defects are unavoidable, wldch may be 
gradually eliminated in the course of development. If reason- 
able allowances are made, the present situation is full of hoj)e 
for the future. 

Technical education has been, until quite recently, in a chaotic condition, 
followizag the traditions and practice of the mother country. The Univer- 
sities were not directly interested in it. The Education Departments for the 
most part thought their work accomplished, with the protfision of a sound 
primary school education. Specialized technical instruction was left in the 
main to private effort. The first impulse towards improvement was due to 
tlie economic necessity of providing a better supply of skilled labour and 
trained directors of labour. The supply has never been equal to the demand, 
especially in the higher grades. Alining was among the first interests con- 
sidered, and the Balh.rat School of Mines, founded in 1870, occupies an 
honorable place in the liistory of technical education in Australia. The 
Sydney Technical College was not established until 22 years later, although 
long before that technical classes had been instituted in Sydney. Victoria 
has now four mining schools and a number of fairly successful technical 
schools and colleges. Soutli Austia lia possesses one Centrffi School of Mines 
and Industries, and five local mining schools of subordinate importance. 
The rapid progress of Tasmanian mining industry led to tlie establishment 
of the Zeehan School of Mines end Metallurgy, now affiliated to the University 
of Tasmania. The magnificent and varied natural resources of Queensland 
and the existence of a hciiltliy district competition account for the special 
attention given in the northern State to technical training. Queensland has 
now sixteen technical colleges. Western Australia lias one Central Technical 
School and about a doz<*n brancli local institutions. In both Queensland 
and M estern Australia, technics 1 scliools and colleges are now controlled bv 
the State Departments of Educ*ition, end in both thou) is a special Director 
or Inspector of Technical Education. In the older St.ites, only the slightest 
attempts were made for many years at co-ordination and control of technical 
training. Large institutions in Sydney and IMelbourne were allowed to grow 
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into monstrous agglomerations of classes and studies. Since the end was a 
practical one, the practical man ” was usuallv allowed to dominate the 
situation. Sometimes the etenicd struggle between the practical man ignorant 
of theory and the scientific man insufficiently acquainted with practice led 
to successive reversions of the controlling policy. The general result was 
confusion, cross purposes, and wasted opportunities. The more glaring 
faults lu,vo now been removed, or are in process of removal. In Victoria, 
tlie appointment of the Commission on Tecliiiical Education (1899) marked 
the beginning of a new era. The various technical schools, hitherto managed 
bv local committees or councils and subsidized by the State, which had yet 
no effective voice in their control, are being taken over gradually by the 
Departnieiit, and a scheme of linkage is now being devised between the higher 
technical colleges and the district and agricultural high schools. Agricultural 
colleges and experiment farms (described in another article), controlled by the 
Depar:ment of Agriculture, exist in each of the States except Tasmania. 
The onlv comment that may be made concerning them in this a.rticlc is, that 
the instructors appointed have often been men who, while practically ex- 
perienced, had yet but a minimum of the scientific knowledge and training 
required. With the establishment of University schools of agriculture, tliis 
undesirable state of affairs will gradually be remedied. 

The expenditure on technical education in Victoria has about doubled in 
the last six years. In Western Australia and Xew South Wales it has more 
than doubled within the same period. But the fact of such relative increases 
may convey a wrong impression of the general situation, for the total 
expenditure on technical education in the Commonwealth is still less than Is. 
per head of the population, and compares very unfavorably with the amount 
(over 123. per head of population) spent on primary education. Australia 
falls belli lid New Zealand in national expenditure on technical as well as 
secondary education. The Australian public has not yet been roused to 
anvthing like a full consciousness of its responsibilities, or of the proper place 
which technical education must take in the organization of the national 
system of education. 

The travdirional British policy of entrusting eve refilling to local boards and 
councils lias been a failure in Australia. The policy of subsidy without control 
has also failed. Many are of opinion that the new policy of co-ordination 
and control has not been carried far enough. The Victorian Commissioners 
advoc Aed the appointment of a State Council of Education as a safeguard for 
the maintenance of educational progress. Such a body, it was argued, 
would not in any way lessen or interfere with Parliamentary control or 
iMinisteriai responsibility, ‘‘ Its duty would bo to study continuously all 
p.irts of the educational system, from tlie State scliool to the University, and 
to report on the ndorms introduced in other countries in all departments of 
instruction.” Such a council should contain representatives of all the educa- 
tiomT interests in the State, did also represent, tives of all the leading econo- 
mic interests, who sl.ould be '‘chosen, as fo.r e.s possible, by reason of their 
experience and qualifications in dealing with educational problems.” In 
Xew Srjuth Walesa simiL.r proposal has been advocated from time to time, 
but public opinion remains indifferent on the question. Prob. bly the e%fi]s rf 
.defective orguiization have not yet been sufficiently felt by the Australian 
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people, or bv lei;ders of public opinion. In Victoria, a Council of Public 
EduGAtion he.s been recently called into exi.'=;ttuiCe by Parliamentarv tumct- 
meiit. Tlie functions of the Council re linhtvd, but effective work has already 
been done especially in connexion with the registn tion of iion-State teachers 
and tlie in.spection of private schools. It is probable tlu.t tl.e m. in reason 
for the c.ppointnient of the Council Wc^s the limited power i llowed to the De- 
partment by the Legish.tiire in the matter of second, ry and Iiigher education. 
In the other States, where the Depart nienrs of Public Instruction are not 
limited, the need for a Xatioiial Council h..s not been so strunglv fidt as 
in Victoria, where powerful private . nd denonanational interests had to be 
conciliated by the creation of a special Bocrd, on wln'ch tliev should be 
directly represented. On tlie general question of tlie expedieticv of a Xation%l 
Council of Education, all that need be said is that except to a limited extent 
in Victor!?., it does not seem to be within the range of immediate practical 
politic.s. It will h?«ve to wait until the growing complexity of educational 
development makes the problem of effective co-ordination more urgent than 
it is at present. 

Before treating of University education, some notice may be taktui of 
three important subjects— the provision made for the education of cliildren 
in the more remote districts, the position of the Australian teacher, and the 
moral and physical trciniiig of the Austrelian pupil. 

The Xorthern Territory (white population under 2,000) is administered 
by the Commonwealth, which also protects the interests of the aboriginal 
inhabitants. The Federal Government takes no share in education outside 
this limited sphere, except in the control of the Commonwealth AhiVal and 
^lilitary colleges. In the various states, Xative Protection Boards provide 
for the elementary education of aboriginal children. The educational needs 
of the white children in out hung districts led to the early establishment of 
provisional and subsidized schools, wldch have greatly increased in number. 
Sometimes, instead of opening several small now scliools, tlie better plan, 
economically and educationally, is adopted of convepng the cliildren to the 
school. Western Australia gives “ driving grants ” when parents live 3 miles 
from the nearest school, and supports over 250 schools, with an attendance in 
each of between ten and twenty children. The Queensland Department pays 
nearly £7,000 a year to itinerant teachers, and nearly £10,000 for provisional 
schools. The average cost of a pupil in a provisional school is greater by 
nearly £1 10s. than the cost of the education of a pupil in an ordinary State 
school* In Tasma-nia, Xew South Vales, and other States, the Department 
makes provision for teaching in localities where ?n average of ten cannot be 
secured, by subsidizing approved private teachers at a rate not exceeding £5 
per pupil per annum. In 1912 the Xew South Wales Department spent over 
£17,000 in such subsidies. Arrangements are also made for conducting tem- 
porary schools at railway construction centres and on mining fields. It cannot 
be said that Australia fails in her duty to the children in remote and sparsely 
settl(‘d districts. 

The position of a to; cher in social and political estimation depends mainly 
on the social value attached to tlie work perfornK^d and on the qualitv and 
quantity of the prior training r<^qnirecl. A plentiful supply of untrained 
teacliing labour was in itself almost sufficient to account for the low rates of 
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remiinerution which prevailed under previous conditions. A\Tien the public 
recognises that the work done is work worth paying for, and that the quality 
of that work is improving, it will be willing to pay teachers more liberally. 
But the ordinary parent, especially among the Lbouring classes, fails at pre- 
sent to see the intimate connexion between the boy’s school work and the 
man’s life work. It is not likely that the teacher’s remuneration will ever 
correspond to the social value of his function. It hence becomes necessary 
that tlie State should rid him in two ways, by bearing piirt of the cost of the 
long preliminary training, and by providing a reasonable pension after a long 
life of honorable and arduous social sertice. Progress may be noted in both 
these respects. The duty of pensioning civil servants is at least admitted, 
excepting perhaps by the Melbourne press, but some of the superannuation 
schemes are very defect iv(% badly devised, and inequitable in distribution. 
In all the States, greater aid is now given during the preliminary period of 
education and training, but in varmng degree. New South ^Vales has the 
most complete and liberal system. Teachers in the service, wdio are qualified, 
are allowed to continue their education at the University, and to qualify for 
a degree in arts or science, without pa^mieiit of fees. The salaries of teachers 
have been raised considerably in recent years, especially in the lower grades, 
but many qualified adult teachers still receive less pay than an ordinary 
mechanic or dock labourer. There are variations in the standard of 
remuneration in the different States owing to allowances for house rent, etc., 
but the limits for teachers in charge of schools are £110 and £120 for small 
rurad and provisional schools, and £500 for he^wls of large schools. The 
corresponding limits for women teachers are £110 and £070. Male assistants 
receive from £65 (Tasmania) to £222 (New South Mhdes). Western Australia 
pays higher average rates than the other States, probably higher than any 
other country in the world, for similar service. Victoria has recently raised 
the salaries of her teachers, but the greatest increase in total expenditure on 
teachers’ salaries has taken place in New South Wales. The public school 
teachers in that State increased in number (1902-1912) from 5,401 to 6.559, 
the average attendance from 155,916 to 167,752, the total amount paid in 
salaries and allowances from £644,961 to £1,027,907. Taking a shorter period, 
the total rate of increase on salaries paid to teachers between 1909 and 1912 
has been 27 percent. The greater part of this increase has been probably due 
to the desire, stimulated by Labour legislation, to raise the minimum li\ing 
wage in the lower ranks of the teacldng profession. The democratic jealousy 
of higher salaries for the highest positions is weakening, but it is not likely 
that school work will ever offer the prize positions which are common in other 
professions. Hence the necessity, incumbent on the State, to make wise 
pro\dsion, not only for security of tenure, but also for an equitable system of 
retiring allow; nces. 

The physiccd culture of the Australian pupil receives more intelligent and 
systematic attention then is given in most oilier countries. It is, no doubt, 
aided by the freer life encour.iged by Austr.di.in conditions. But in the citv 
districts the playgrounds ere restricted in area, and a “weedy” t^'pe is be- 
coming common, in spite of the tendency to spores, ;i tendency vdiich is much 
exaggerated in newspaper writing and travellers’ tales. The cadet svstem, 
school drill, and the compulsory niilitary training are moral as well as physicad 
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intiiit‘DC<‘s for good. 5Iuch, liowiA’t'r, K-iii.diis to bo doiu^ by optoiiug oliiklrou's 
playgrounds in city districts, and by an onlightcnod systoiu of town pLinning. 
The congestion in some p.rts of tie eirirs, and even in some suburbs. Ins 
given rise ro op^n sores, which are iiulicetivt* of past iieglrct. The municipal 
councils are geiienilly composed of weil-ine.niing business men, who are 
content with a policy sufficient fta* day, but who randy show wise and 
comprehensive fr>resigiit for the future. In Sydney, owing to its physical 
conditions aa\d earlier foundation, municip..! reform is invohdng enormous 
expenditure in requital for the sins of the past. The pliysicai condition of 
the Austndhm cliildren was as'^sumed to be <^xcelleiit until recent scientific 
investigation rudely dispelled public cnmpL.cency. Tasmania ch iius to 
have been the first State to undertake an inquiry into the health of Ciiildnm 
attending State schools. ^Iedic-1 inspectors have now been appointed in all 
the States. They e re c ssisted by speci.dists . nd nurses, and the Commonwealth 
Govt*riiiiumt is prep, ring a scheuie of uniform investigation and classification. 
In Tasmania it has been found that, ‘‘speaking generally, the older mid 
more isolated the settlement, the greater was the number of defects found in 
the cldldren, and the lower rite mortalitv.” In tlie Hobart district, amoncr 
4S5 defective children {out of 11,108 examined), 171 were found to be suffering 
from iiuperfect vision or disei'ses of the eyes, 42 from diseases of tlie ear, 1.36 
from marked adenoid growth, and 15 from pronounced curve. ture of the spine. 
(Report, 1912.) Queensland h.;s a very thorough scheme of medical inspection 
in operation under competent officers. In C^ueenshind, as in all the otlier 
States, dental troubles are found present to an extraordinary degree, especially 
among children of tiie city, while ophthalmia is a tl ire a toning evil in the re- 
moter districts. Attention may be drawn to the excellent c..rrving out of tlie 
Queensland scheme of m(*dic.d scliool inspection (for detailed description of 
results, cf. Annm.l Reports of Queensland Education Department, 1910-12). 
So fa.r as the general invrstiga.tion has gone, tlie results seem to show the same 
defects, and in somewhat the Same proportion, which exist among the children 
of Europe and America. The disclosures will result, it is to be hoped, in 
greater attention being given to the physic I conditions of school life. The 
efforts of both teachers and pupils are grievously handicapped bv defective 
structural and hygienic school conditions. And what is wanted is not merely 
better school buildings and furniture, but more liglit, more air, ;ind more 
soap. 

The results of medical inspection have adso givtm new importance to tlie 
necessity for special troiitment of defective ^ nd backward cliildren. In tlie 
tcc-cliers’ colleges, tlie causes of retard, tion i.ve being systematically studied, 
and the new psycliologv is coming to the help of tliose who are dissatisfied 
with the old rough and re.uly methods of classifying cliildren ei) bloc. Hitherto 
Sta.te Governments have been content with establisliing or subsidiziim a few 
special institutions (not a Iwa.ys under proper scientific educa.tiomil supervision) 
for tlio more extnuiie c of abnorm d children. Tlu^re, is a widespread 
indifference to the fact that every school contains a Certain number of children 
sufficiently abriormad to prevent tlnuii from being benefired by the ordinary 
methods of instruction. Such children ..re serious liindrances to tlie gemma I 
instruction, besides suffering TheTus(‘hvs from undetected and uncared-for 
physical and mental defect. Xo adequ.ite provision has been made in anv 
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State for tlie special treatment of sucli abnormal or partially abnormal school 
pupils, although in one or two instaiices in Victoria) some attontioii is 
being given to the training of selected teachers for special work. This is 
undoubtedly the necessary prior task before arrangements can be made for 
even the partial segregation of defective pupils in special classes or schools. 
The utmr>st that can be said at pnisent of Australia is that the various 
Education Departments are only beginning to be dimly aware of a 
new field, which calls for urgent investigatioii and the adoption of new 
methods. 

The moral education of the Australian youth has been unfavorably 
criticised by visitors, who find what they .sometimes describe as a lack of 
reverence. This is. in most cases, a facile phrase for explaining to themselves 
an indefinable change in the social atmosphere as compared with that of older 
countiies. where the rules of manneis as well as of moral duty are impos<^d 
by tradition and secured by convention and habit. At any rate, the lack of 
reverence, if it exists in Australia, is a social characteristic not peculiar to 
the Australian school boy or girl. An Australian might himself prefer to 
describe it as a lack of servility, and a humorous disregard of social ntual and 
conventions, which do not appeal to his intelligence or his sense of utility. 
Judged by standards which are not merely subjective and individual 
impressions, Australian adult and juvenile morality compores favoiably with 
that of other countries. Authorities agree in considering that a fair compara- 
tive test of criminality must be based ori the number of commitals to higher 
courts, since the total returns from lower courts contain a large number of 
cases which are '* merely technical breaches of laws having in some instances a 
purely local significance.” Since 1861 , there has been a steady decline in the 
number of commitals in proportion to population, from 22 to 6 commitals per 
10,000 of the population, i.e., a decline of about 73 per ceut. The rate of 
convictions for serious crime in the Commonwealth has decreased from 69*3 
per 10,000 persons in 1881 to 21 '0 per 10,000 in 1911. The prison population 
of the Commonwealth has decreased from 16 per 10,000 in 189 L to 6-9 per 
10,000 in 1911. 

Much adverse criticism on the public school system seems to be based on 
the assumption that, since dogmatic or sectarian religious instruction is not 
given, the morality of th^ public school pupil must therefore be lower than 
that of the pupils attending denominational schools. No satisfactory proof 
of this sweeping a priori judgment has ever been given. As in other countries, 
the better private schords and colleges contain a large proportion of pupils 
who come from homes where the standards of refinement are above the 
average. The difference between pupils in such institutions and the majority 
of State school children is a social, rather than a moral, one, and gives rise to 
much confusion of judgment. Tliosc predisposed to attach great importance 
to formal religious instruction in schools naturally claim for such iustniction 
the credit of much that, in the opinion of others, is really due to the ordinary 
healthy life of the liome and the school. 

The absence of religious instruction of a formal and dogmatic kind from 
the State schools do,^s not necessarily imply the absence of a moral and 
religious spirit. The exposition of doctrine is technical, not moral or religious, 
and there is great difference of opinion as to the educative value (moral or 
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intelUHmuti) uf much tlun is inchidt^-i ufi(lt‘r tuniul rrlitrious instruction. 
Mr. H. (t turning his attoiitiou for u luomout fiom schemes of economic 

and matcri.ilNtic rcconstnu-tirm, finds occasion to say that the young par- 
ticularlv need to he taught " tnithfiilly and full}' all \vt* know uf tliree fumia- 
mental things, the hi.st of which i.s (rod. the next their duty towards their 
neighbour, and the third. <ex. The a<l(M|uate )vhfj of the.se. and some st>rt of 
adequate hoiv. make all that matters in edueanou." Australian educators 
are not peculiar in neglecting the im]>oir.ince of instruction in sexual physio- 
logy and psychology, and. so huig as rlio pul ill c nund dominated by the policy 
of absolute reticence, the neglect must apparently remain. The best way of 
introducing the Niibject in school instriicnon would perlmps be by collectiye 
lessons on the lines advof-ated bv the White Cross League. In religion, even 
if dogmatic and sectarian in^itruction is to be excluded, rniicli is left to the 
teacher, provided he is a person id serious and high convictions. Here again, 
the key to the educational situatifui i- to be found in the training of the teacher, 
in the production of the true educator, who becomes a moral and spiritual 
force in the living community which is the school, and not the mere purveyor 
of certain pabulum uf instruction. “ Their duty towards their neighbour 
means, if it means anything beyond the commandment.s and the conventions, 
a training in civic duty which begins with the life of the school, in initiation 
into Goethe’s Tluee Reverences, reverence for our fellows and equals, reverence 
for those who are wiser and better, and reverence for those who are weaker 
and younger than ourselves. In all the Australian States probably more 
attention is paid in State school teaching to civics, and the principles of a 
sound social morality, than in the non-St ate schools, where the-e subjects are 
either neglected or lost sight of in the attention given to ritual, or formal 
religious instruction. In all the programmes of State school education, an 
important place is reserved for systematic instruction in the principles of 
morality and good citizenship by means of text books and carefully prepared 
schemes of lessons. The conception of the true function of the vState school as 
a moral and educational instrument may be best stated in words quoted from 
the regulations with regard to inspection and examination, issued by the 
Victorian Department of Education. “ Although as a general rule, the 
efficiency of the instruction will be measured by the inspector's tests, and by 
the number of pupils who pass the qualifying examination, or who gain the 
certificate of merit, or a scholarship, it should be clearly understood by teachers 
that the inspector’s opinion of the worth of the school to the community will 
outweigh the results of examinations. The worth of the scliool to the com- 
munity consists in the work it does in quickening the mental life of the pupils, 
in forming habits likely to result in worthy character, and in inducing its 
pupils to pass on to a higher type of school, or, before they leave the elementary 
school, to complete the full course. More important than successful acquisi- 
tion of knowledge as revealed by examinations is an affirmative answer to 
such questions as these . Are the teachers faithful and zealous in their work, 
and are the pupils being systematically practised in earnest, honest endea- 
vour ? Are they being trained to think, to think cpiickly, and to think for 
themselves '? Are they interested in what they are dmiur, and are they 
being taught to apply it m their out-of-schooI affairs? Is tlieir school en- 
vironment calculated to produce a cheerful performance of their duties, a 
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consideration and respect for the rights of others, and an ideal of honour 
and truthfulness in word and act ? 

University education in Australia has followed the lines of British de^ 
velopment. The State Universities of to-day resemble in many respects the 
great English pro\’incial Universities of illanch ester and Birmingham. The 
degrees are. by Poyal Letters Patent, declared of equal status with those of 
any other University in the Empire. There are no tests of any kind, save those 
of merit and capacity. They are secular, in so far as no instruction in theology 
is given or theological degrees granted. Women students are admitted, and 
can proceed to degrees. They are all national Universities, in great measure 
supported by Parliamentary grants, and the State is represented, directly 
and indirectly, on the governing councils. 

The six Australian Universities vary considerably in size, financial en- 
dowment, and complexity of organization. Sydney (founded 1850) and 
Melbourne (1853) are the oldest and largest. In the years in vrh^ch these 
Universities began operations, the respective State populations were only 
266.900 and 317.307. When the University of South Australia began work 
in 1876 the State population was slightly over 210.000. The estimated popula- 
tion of Tasmania in 1890. when the L'niversitv was founded, was onlv 114,787. 
The two remaining Universities were not founded until within the last year 
or two. Queensland University was tormally opened in 1911; State popula- 
tion, 622,129. The University of Western Australia began work a year later ; 
State population (1911), 294, [8] . The delay in the establishment of Univer- 
sities in the northern and western States was due in the latter case to slow 
national development (the population of Western Australia in 1890 was still 
under 50,000) ; in the former case, to a prolonged period of financial 
depression. 

The number of students attending lectures at the various Universities 
(comparative estimate for 1911) was — -vSydney. 1,407 ; Melbourne, 1,129 ; 
Adelaide, 621 ; Tasmania, 117 ; Queensland (opening year), 83. The figures 
for Melbourne and Adelaide do not include students in music. The Univer- 
sity revenues were estimated in 1911 as follows: — vSydney, £69,557 (including 
Government grants, £22,550) ; Melbourne, £67.051 (grants, £28,190) ; Tas- 
mania, £6,930 (grant, £1,500). The new University ol Western Australia is 
to receive from Government an annual grant of £13,500. 

Private benefactions also vary in amount. Sydney University has received 
benefactions of a capital value of over half-a- mill ion pounds. Melbourne 
University has received over £160,000, and Adelaide nearly ivs much. The 
University of Tasmania has practically no private endowment. Sydney 
University library contains lOO.OiX) volumes and 700 serial publications. The 
opposite extreme is found in Tasmania, where the local University library 
contains only 1,800 volumes and 12 serials. 

The organization of the Universities is on famliar British lines. The 
governing body is a small senate or council, with over twenty members. A 
general council (corresponding to convocation) is, in the older Universities, 
composed of graduates only, but in the new Universities of Queensland and 
Western Australia it contains representatives of the national, industrial, 
commercial, and scientific interests, and also donors of sums over £100. The 
general council in some cases has only a deliberative function, in others it 
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ha^ puweib r)f LevL>iug riiiversity legislatuin. In the e(nistituti<»ri of Sydney 
University, the University is deiiured to consist as a corporation of the senate. 
The ^\ider point uf view appears in tlie constitution of the Uiiiversity of 
Queensland, wliich is declared to be ‘‘ a liody corporate consisting of senate, 
council, and gi’aduate and undergi’aduate members.'’ 

The range of studies also follows British precedents, with the ad<btion of 
subjects recognised in American Universities and in some of the newer British 
Universities as fit and proper subjects for University instruction. The 
most complete cuiTiculum exists in operation at Sydney and iMeibourne. 
Melbourne University has eight faculties — arts. law, medicine, .scienre, 
engineering, agriculture, dentistry, veterinary science (and also a musical 
examination board) — with a stafi of eighteen professors and over 60 lecturers, 
as well as a large number of teachers of music. vSydney has four faculties— 
arts, law, medicine, and science — with departments of mechanical and elec- 
trical engineering, mining engineering, and metallurgy, economics and com- 
merce, agriculture, veterinary science, dentistry, and mifitary science. The 
Sydney University staff consist.s of 22 professors and over 100 lecturers. 
Adelaide University gives instruction and grants degrees in arts, law, 
medicine, science. English, and music. It has also a faculty of commerce, a 
department of education, and a conservatorium of music. It has a staff of 
eleven professors and 30 lecturers, not including teachers of music. The Uni- 
versity of Tasmania has four professors and seven lecturers in three fa(mlties of 
letters, science, and law. The new Universities of Queensland and Western 
Austraha began with a limited programme, in which the emphasis tvas laid on 
utilitarian ” rather than on culture ” subjects. But within a year the pro- 
gramme was expanded, and it is probable that both the new Universities 
will repeat the history of Birmingham University, where the liberal studies, 
at first subordinated, were quickly developed into a fully organized faculty 
of arts. The University of Queensland began (in 1910) bv establishing four 
chairs — classics, engineering, chemistry, and mathematics and physics. It 
has now (1913) a faculty of arts with two professors and ten lecturers, a faculty 
of science with one professor and nine lecturers, a faculty of engineering, with 
one professor and three lecturers. The University of Western Australia 
began with four profo.ssorships — modern literature and history, mathematics 
and physics, chemistry, and engineering and mining— but has now made addi- 
tional provision for the teaching of classics, philosophy, economics, geology, 
biology, agriculture, and other subjects. 

Most of the professorships are held by graduates of English and Scottish 
Universities, )jut a considerable number of the professors and the great majority 
of the members of the junior staffs are Australian graduates. 3Iany 
Australian graduates have afterwards obtained distinction at English, Ger- 
man, and American Universities as post-graduate student.s, lecturers, and 
professors. 

Xo Australian University provides an entirely free education. Total 
income from fees in the three largest Universities (in 1911) : — Sydney, 
£20,206 ; Melbourne, £31,242 ; Adelaide, £9.381. The annual revenue fi'oni 
fees diminishes with increasing liberality in Government grants. The 
statutory endowment varies from £5,000 (Tasmani<i) to £22,000 (Melbourne), 
But tlie statutory endowment is supplemented by large additional annual 
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grants for special purposes. Last year (1912) tlie total amount of 
State aid received by Sydney L'niversity was £44,000, by Melbourne 
Lbiiversity nearly £47.000, or witliout special building grants, £37,500. 
New Soutb Wales is tlie only State wliieb makes statutory provision for the 
future increase of State aid to the University. By the IJniversitij {Amend- 
ment) Act 1912, the statutory endowment of the University was doubled, 
and it was further provided that when the population returns of the State 
involv^e an increase in the number of exhibitions granted for free University 
education (one exhibition for every 500 persons between the ages of seventeen 
and twenty) the endowment ‘‘ shall be increased at the rate of £1 for every 
fifteen persons of such increase.’^ When the new scheme of State University 
exhibitions is in operation, there may be 800 students in attendance at Sydney 
University who pay no fees. These State exhibitions are not bke other 
University exhibitions, tenable only in the faculties of arts and pure science. 
They may be held in any professional school, in a proportion to be determined 
each year by the Senate of the University. The Government of Xew South 
Wales has thus given efiect to what has for long been an educational ideal 
in Great Britain and Australia — the ideal of a system which shall form a pro- 
gressive and continuous whole, from the primary, through the secondary 
schools, to the technical colleges and the University. The Minister of Educa- 
tion, in introdiioiug the Bill, said We want to make the Umversity the final 
stage in the educational scheme as laid down by the Government ; to exclude 
nobody, but to admit everybody who has brains and application. If there 
has been a ladder of education it has been a ladder beset with difficulties. 
We want to make a road. It cannot be a royal road, but we hope to make 
it easier to the aggregate child-intelligence of the State,’' In the other 
Australian States, there is likewise a rapidly growing acknowledgment of 
the claims of the Universities for greater public support, and, while a com- 
pletely free University is still iiidefiuitelv distant, considerable progress has 
been made towards the attainment of the ideal, without in any way lowering 
the standards of University admission or instruction. 

At Sydney and Melbourne, there are affiliated residential colleges within 
the University grounds (Sydney 4, Melbourne 3), but only a small proportion 
of the students reside in the colleges. These colleges are not under Univer- 
sity control, but they provide tutors, who supplement the instruction given 
at the University, mainly in the faculty of arts. In Melbourne, where 
attendance at lectures in arts and law is not compulsory, though non- 
attendance is exceptional, the colleges play a more important part 
than in Sydney, where attendance at University lectures is compulsory 
in all faculties. The colleges, while admitting students without respect 
to religious creed, are closely connected with religious denominations— 
Church of England, Roman Catholic, Presbyterian, and Methodist. The 
Women’s College in Sydney is uon-sectarian. In Brisbane three residential 
colleges (Church of England, Pres})yterian, and Methodist) have been estab- 
lished in connexion with the new University of that State. At the other 
Australian Universities there are at present no residential colleges. 

The University of Queensland, although it maintaius the principle of a 
teaching University, makes certain concessions to external students. Bris- 
bane does not occupy the same dominant position as the capitals of the 
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other States, and there are a miiuber of excellt*nt pruvineial uisntut'ous in 
Queensland caj)able td supjdyiug instruetioii in the more general subjects. 
External students are anh^d by a well -organized correspondence study 
department. 

Courses of evening lectures are provided at some of tlie Eniversdo^s for 
students who are unable to attend during the day, and the new Eniversjties 
of Queensland and Western Austrah.i prop<.He to make special arrangements 
for >uch students. Mel])Ourne Univeisity provides f^vening lectures in a 
selected number of first and second year arts subjects, also m agriculture, 
mining, and arcliitecture. (Number of students in attendance in 1012. 81.) 
Sydney University provides almost a full arts course for evening students, 
and nearly all the courses m the school of economics are given in the evening. 
(Attendance in 1912, 286.) 

The University extension movement has not been a success in Australia, 
except to a limited extent m New South Wales. Very few University exten- 
sion courses have recently been given in Victoria or South Australia. The 
Sydney University Extension Board, during period 1908-12, provided 
courses of lectures at 56 country centres. During 1912, 47 University exten- 
sion courses (3-6 lectures) were given in New South Wales (average atten- 
dance. 122). 

Since the oldest University in Australia has been lu existence for little 
more than 60 years, and the latest is only a year old, the influence of Univer- 
sity education on the national life has been naturally a thing of slow growth. 
The first task, after providing for a broad liberal education, was to institute 
com*ses of professional education. Law and medicine were the first pro- 
fessional faculties established. The Australian Universities are now well repre- 
sented in all the higher Courts of Justice in the Commonwealth. The first 
three Judges of the High Court of the Commonwealth were all graduates of 
Sydney University. Melbourne had a medical school in active operation 
long before the Sydney Medical School was established in 1883, Sydney has 
now over 600 medical graduates ; Melbourne has over 1,000. Official statistics 
as to the proportion of Australian qualified, to foreign qualified, medical 
practitioners in the Commonwealth are not available. A private analysis of 
the medical registers in four States shows the following result. The figures 
are approximate, as some of the med'ca] registers are very imperfect 
New South Wales, foreign qualified practitioners. 654 ; Australian, 
569. Victoria, foreign, 541 ; Australian, 681. Queensland, fortdgu. 241 ; 
Australian. 150. South Australia, foreign. 116: Australian, 142. Western 
Austialia, foreign. 182 ; Aiistuilian, 102. Medical schools exist only in 
Sydney, Melbourne, and Adelaide Universities. Australian graduates 
in science and engineering are now to lie found in all the more impf>rtant 
mining and industrial enterprises of Australia, and on tlie field in various parts 
of Asia. Africa, and America. The Austialian Universi ties'' have also been 
represented in recent South Polar expeditions. Important original investi- 
gations in Australian geology, biology, anthropology, etc., have been conducted 
by Australian University teachers and graduates, whose work has been recog- 
nised by foreign Universities and learned societies. The more recently estab- 
lished proiessional schools are now making their influence felt in the gradual 
raising of the higher standards of technical education. 
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Only within recent years have serious efforts been made to extend 
the facilities offered ior post-graduate instruction and research. A small 
annual grant is made in some cases for providing Science Research 
Scholarships (1912 — Melbourne. £2,000 ; Sydney. £1,000). In a new Uni- 
versity the teaching function dominates. The teachers, especially in the 
faculty of arts, are over])iirdened with formal lecturing and class work, and 
have too many subjects in charge to permit of the necessary specialization. 
Yet, in spite of tliese restrictions, the annual output of original work is highlv 
creditable to the Australian Universities, especially in the scientific depart- 
ments, where the teachers are in less bondage to the formal lecturing 
system. 

Important changes have been made in tlie governments of the Univer- 
sities and their rehitioa to the other parts of the national system of educa- 
tion. The representative character of the senate or .supreme administrative 
body has been broadened, and now. in nearly every case, contains govern- 
ment or Parliamentary lepresentatives. The Universities and the Educa- 
tion Departments have been brought into closer contact, to their reciprocal 
advantage, without loss of University independence or freedom of teaching. 
Extended public and Parliamentary interest has led to a wonderful increase 
in the number of the various professional and scientific departments, but 
sufficient thought has not been given to the greatly increased expenditure 
which will be necessary for the effective equipment and maintenance of the 
new schools. The faculties of arts have made, coniparativffiy speakmg, 
less progre.ss, although chairs of education and economics have in some cases 
been added. There are still lacking chairs of ancient history, psychology, 
political philosophy, and sociology. It is a matter for astonishment that no 
school of sociology has yet been established in any Australian University. 
A fairly complete department of economics exists at the University of Sydney, 
but no special instruction is provided in sociology. In all the Universities, the 
arts curiiculum is now arranged so as to allow a fairly wide list of options,'' 
the general aim being to avoid the two extremes of premature specialization 
and dissipation of energy over an excessive number of different subjects. 

Among the Universities, Melbourne was until lately, perhaps, the most 
conservative, and Sydney the most advanced in the arrangement of the arts 
curricuhnn, but Melbourne Universitv has now (1913) considerably revised 
its regulations and curricula for degrees in both arts and science. Ade- 
laide provides, more than the others, for specialization during the arts course. 
It is probable that, with greater development, the traditional arts faculty will 
be replaced by a faculty of liberal studies, composed of a number of relatively 
independent departments. In that case, the entrance standard would require 
to be raised, and the present first year courses would be left to higher schools 
and colleges. 

The Australian Universities come into contact with the other departments 
of national education mainly on two sides, higher school education and tech- 
nical education. In the absence of any departmental organization of secon- 
dary education, the Universities of Sydney, Melbourne, aud Adelaide insti- 
tuted junior and senior public examinations, on similar lines to those adopted 
by Oxford and Cambridge. These examinations liave now fulfilled their 
function, and will gradually disappear, to be replaced by liigher school 
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€xaini nations, controlled hy a conjoint board, repre->entin'^^ the Ediic<itiou 
Departments and the Universities. The matricLiIarion examination will be 
retained only for the benefit of those who do not qiiahfy for ailmission by 
means of the leaving certificate. 

The general unsatisfactory condition of technical education in Australia 
has been already described. It is not in the loist probabh^ that the Australian 
technical colleges will develop into technical Universities on the German 
model. Future development will be on British lines, a greater extension of 
the higher scientific-technical work at the Univeisity. which <hould be the 
iiighest centre of training, and at winch all the great national iDtere' 5 t'^ should 
be represented. The technical colleges will be oigaui/ed so as to free the 
Universities from great part of the necessary elementary s<-ientific instruction, 
and to supplement the University l>y aiiording iiiatenul facilities for specialized 
technical application and research. 

Complaints liave been made that tlie Australian Universities stand outhde 
the national life, in dignified but dangerous isolation. Tlie charge is usualiv 
made in loose general terms, and with a childish ignorance of the evidence. 
Sometimes what is meant is that the University .'-hould open its doois to the 
incompetent. At other times, the reference is to the comparativelv small 
number of graduates who adopt politics as a protesdon. The Universities 
conceived their first duty to be the provision of a liberal and professional 
education. For any extension of their work they had to depend on increased 
Government grants. It is not the Universities, but the State Governments, 
who have failed in the necessary task of providing systematic instruction at 
the Universities in economic, social, and political science, as part of a training 
for public and political life. During the present year (lb 13} a Workers’ 
Educational Association has been formed in several of the Australhru States, 
a non-party and unsectarian association, with aims similar to those of the 
present English association. The Australian Universities are entering into 
sympathetic relations with the new movement, and some of them have alreadv 
taken steps to establish tutorial classes on the model of those which have 
been so successful in England. 

Students of education will have recognised in this condensed account 
many parallels to English and Scottish educational policy and development. 
According to the census of 1911, 06 09 per cent, of the total population had 
been born either in Australasia or in tlie United Kingdom. The two largest 
foreign-born element.s of the population were German (0'75 per cent.) and 
Chinese (0* 47 per cent.). The Australian people is indeed more homogeneous 
than the parent stock, and its future development may be more easily pre- 
dicted than that of the United Kingdom. Foreign iiLstitutioiis and modes of 
life rarely become acGimatized, which is a misfortune in some instances, 
art, cookery, architecture, and the more refined kinds of social recreation. 
The Australian national sc stem of education is strongly akin in many features 
to the French national scstem. but there has been do direct borrowing. 
Frencli influence has come by way of England, wliich was greatly affected 
during last century by the social and political ideas and example of France. 

One grave defect of a higlily centralized system has already been men- 
tioned, its failure to secure correspombng local interest and effort. The 
attempt to stimulate the sense of local responsibihtv. by means of single or 
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d'strict school comnuttees, has. up to the present, been a \vi*et(3hed fadure. 
Victoria is. perhaps, tlie only State wliere rural schools in general show any 
appreciable improvement due to local interest or expenditure. 

Another defect of a centralized system of national education is. according 
to some writers, that it means a ma< hine-inade teacher and a standardized 
cliild. The criticism was directed agabrst tlie English board school, and so 
far may have been warranted. But with tlie new systein of training teachers, 
in close contact with the University, and with the conserpaent free play of 
ideas, the danger of the maclune-made tcach'n i> diminished. The danger 
becomes serious only wlien the chiefs of the service are im^-xnAxous to new 
ideas, and when the rank and tile are excluded from the broadening and 
inspiring iirilrience of a University education Such conditions no longer 
exist in Airstralia, and there is little tear of their being restored. Standardi- 
zation is a term too vague in leferomo to be anythmg more tlran a 
question-begging epithet, like democratic. “ Stamhirdization is nor neces- 
sarilv an evil. It is not an evil in gr-od manners or in the e,^senr:als of a 
sound liberal education. Changes m the metliocU of examination and inspec- 
tion. and greater freedom in the del. tiled eaiiying c'ut of the new programmes 
of instruction, which are very lu'oad and intrlhgent in C(»nceprion. have already 
done inucli to counteiact the tendency to mechanical uniformity m the 
routine of vsehool work. 

A final danger of the centralized system of national education is said to 
be the opportunitv vrliich U ])Uts at tlie dfspo>. >1 of ,{ r*Mctinnarv or tyrannical 
Government. CVith an arinv of instuietom. diill-Ml into a common subser- 
^uence to regulations from liead-cpaarters. a nation may m a generation or two 
be turned from free men into slaves or macluiie':'. llns fearful prospect 
alarms the imagination of tho.'^.e who live coii'^tantly in dread of tlie coming 
socialism." To one who has grown old in tlie S'U'vice of tlm Austia'ian 
people, tlie danger seems illusory. The leviathan of a self-organized democracy 
is not likely to be the fearful mon:!,ter conjuied ui;) in ^lU'h alaiinUt dreams. 
It is no doubt possil'le. even certaui. that the future holds suipi-:'^e> for social 
optimists, as wAl as foi soihul p‘^^siuiist'<. But even Mapposuig tliat the 
Avorst which is feared should be(*ome true. tln*re are '^rdl grounds for the faith 
that the period of reactum or tyrauuv would be only a temporary lapse from 
the ideal of a free national self-cUvelopmeiit. The free spirit of a. nation 
may be trusted to react. S(toncr or lattu*. (Ui it.'? o'vii ni'^tiUition^. whicli tliat 
.same spirit has created. The cliutibies. who.se miin rtcison for existence is to 
bear witness to the reality of a morai order, may be ti listed to keep alive the 
comuctioii tliat notlimg can peimaneutly prevail against the spiritual forces 
which rule the woild. And tlie national lhu\'er^ith*s may be trusted to do 
then* part. Only wlien tlie Universities in older lands liecame claxs institu- 
tions did tlmy fad to fulfil their higli fuiietion. and become instruments of 
reaction and subservience. As tlie centres of free and eidightened tliought 
on all the great human interests, the national Univeisities of Aii.'^tralia will 
not. it may be believed, fail to supply men of light and leading for the nation. 
The UniAuu’sities of the past sfuit forth men Avho withstood Popes and Em- 
perors. The Universities of the future may be trusted to provide men who 
will not bend the knee bidbre King Demos, or acknowledge any other master 
tliaii tlie spirit of freedom and truth. 
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1. The Federal System of Government. 

TLe Coi!' NtOianydth of A'iilr<iha Con^titafioii Act rr^cites the 

a^ereeRieiit of the people of Xew South AVale^. Yictori.i, South Aud- 
tralhi. Qiieenhaiid, and Tasmania to unite in ” one indi-^oiuhle 
Federal Conuiiunwealth under tlie Crown and under the Consti- 
tution tlieroliv esTahlislicd, and provides tliat the Colonies (witli AVe^tern 
Australia if slie join in the agreement) shall accordingly he united by proclam- 
ation of the Crowm upon a day appointed. The proclamation was made 
on 17th September, IDOO, and on 1st January, ipOl, tlie appointed day, 
the Federal Commoiuvealth came into being. AAYstern Australia having by 
this time accepted the Constitution, the Commonwealth included the whole 
six colonies. 

The foundation of the Commoinvealth and the Constitution upon an 
Act of the Imperial Parliament checks all argument as to the legal origin 
of either ; we are thus spared some of the speculations wdiich political 
conimunities of this type appear to invite. It enables us also to recognise 
the agreement of the colonies as at any rate the causa si/fe qua non; such 
recognition in no way impairs the unity of the Act of C<)nstitution or suggests 
dangerous rights of secession. In complete accordance with the doctrine of 
colonial self-government laid down for Australia in 18b<t the union and its 
conditions (subject to some alteration of the provisions ( oriceming appeals 
to the King in Council) were framed in Australia itself, and the Imperial 
Parliament in passing the Statute wliich gave them legal form acted as the 
supreme constituent authority m the Empire. 

An extensive literature exists on the .'subject of the several unions of States, 
and no definition of a federal union could be ofiVred wLicli would not challenge 
criticism. For purposes of descripti(m. however, it mav be said that a 
federal governnumt exists in any political < ommunity where the powers of 
government are divided between two authorities — a, central authority ex- 
tending to the whrle tenitory and population, and a number of particular 
autliorities liiniterl to p.irticular areas and persons and things therein — 
each of which is equipped for its own purposes without recourse to the other, 
and which are so far independent of each other that neither can destroy the 
other or impair its powers or encroach upon its sphere. 
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If it is asked why tlip Australian colonies preferred a federal to an incor- 
porate union, the division to the concentration of power, the most obvious 
answer lies in the fact that where several States, independent of each other, 
come together to form a new political community, there is. in the absence of 
any imperative force, a strong birs against complete self-surrender and 
absorption. The same cause inhueiiees the form which federalism is likely 
to assume — in its most natural shape, the constituent States will not only 
preserve their own identity, but will reserve the general powers of govern- 
ment and will commit to the new federal authority specihc powers only. 

This tendency will be the greater if the union is formed under the auspices 
of the existing Governments and of State politicians. It may be overcome 
if the union is achieved either by or in the presence of force, as in Germany, 
where the Empire was founded on the military supremacy of Prussia, whose 
hegemony is stamped upon the Constitution. In South Africa, the deliberate 
preference for an incorporate union was due to a variety of conditions, chief 
amongst which were that the fundamental divisions of South African politics 
transcended colonial boundaries altogether, and (it may be surmised) that 
the pathway to union was beaten out by men whose position in the country 
enabled them to view the conditions with detachment from local preposses- 
sions and connexions. 

That the Canadian Constitution gives the residuary power to the 
Dominion Parliament and only specific powers to the Provinces is no excep- 
tion to the rule. In addition to the fact that in the years 1864-1867, wdien 
the “ confederation ’’ was forming, the United States was a neighbour flushed 
with the spirit of American unity, is the fact that the Dominion Constitution 
was not merely nor mainly a union of the British North American colonies ; 
it was, so far as concerned its principal members — Ontario and Quebec — 
a dissolution of the incorporate union of Upper and Lower Canada and the 
substitution of a federal bond. 

In Australia, all these exceptional conditions were absent. There was no 
imperative external presmre — the questions of the Pacific and of a liite Aus- 
tralia had not then assumed the importance whicli Liter events aad a wider 
outlook have given them. L^nion was a governmental convenience rather 
than a nece.^sity, designed for the attainment of certain oindoiis and practical 
purposes, more apparent to men of political t*xperience tlian to the multitude. 
In such circumstances, it was natural to build ou existing foundations, to 
leave things unchanged except so fir as c}uuL.e should be necessary to secure 
the practical ends in view. It is not necessary to lay stiess upon mutual 
jealousies, and the impossibility of obtaining union upon other terms. To 
do so is to suggest that the Constitution was to its framers a pis-aJlc}\ an 
acceptance of the second best : and there is no reason for doubting their 
belief tliat the great interests which they had in view would be seiwed by a 
government with powers definitely limited and pointing towards those ends 
better than hj one which was burdened with the miscellaneous functions of a 
Parliament wdth plenary powers. An ardent national spirit and widespread 
national con.sciousness have been tlie growth of the twelve years since federa- 
tion was accomplished : the product of a sense of common external interests 
and possible dangers on the one hand, and, on the other, of more clearly 
defined differences in political thought and aims. 



The position. it inv'-fntrd to tf^h^rali.-T'. e unot h.* ih'^cribocl 

better tlum in tlu' rrsi .liition^ of the X.'tiuu.T Au-tnL.^Lu ( ’onv<*ntioii uf 
1891 :— 

'* Til. t, in ord-o’ to es^.'hlis'h , ml ^rcure ,in ainlurinit fniin.l-rion for the 
structure of a FedrU-al (doverunitoit, ti e pruicipie^ mibodied in the reso- 
lutions folhovii't; b(‘ . i;re( d to 

1. Tliat tl.e povo‘rs . ^d M\vih*Lre^ . nd territorial r\u]lt'^ nf the st'veral 
existing hVd'um- •]. .U ren-ain intact fnxcept as to such surrender'^ 
as nn-.y bo .'go^'-d np'ni as liee^^-ary and inciJent.d to the 
power and . urlairit}* of tlie X^, riiuud Federad Government. 

" 2. Xo new St 't>‘ shall ba formed ba* o^p. ration from anotlier Statin 
nor .she 11 :a\t State be formed by the jiiuctioii of two or more 
States or parts of States, without the consent of the Legislatures 
of tlie Stc't‘‘s concerned, as well as of tlie Federal Parliament. 
'*3. That the trade and intercour-e between the federated Colonies, 
whether by laud carriage or by coastal navigation, shall be 
absolutely free. 

‘’4. That the power and authority to impose Customs duties and 
duties of Excise upon gootls the subject of Customs duties, 
and to <<ffor bounties, slndi be, exclusively lodged in the Federal 
Government and Parliament, subject to such di^^posal of the 
revenue.s thence derived as si. all be agreed iipon- 
“ 5. That the naval ami military defence of Australia shall be en- 
trusted to federal forces, under one comraeniL 
“ 6. That provision shall be made in tiio Federal Constitution which 
will enable each SttTe to im.ko such aiuendments in its Con- 
stitution as may be nocessery for the purposes of the 
federation-'’ 

These priiicipbss vrere emplu‘'^ized in the Federal Convention of 
1897-0. 

A clause in tlie dr. ir of ]aoi, uu king the Governor-Gonoral of the Com- 
monwealth the chcunel of coTiaiiiinic 'tion be tureen tlw Imperird Govermnent 
and the States, Wc's omitted in the final scheme ; and the Canadiam plan, 
wldch gives to the Goninion GovemuLc iP tlw appointimmt of tlie Lieutenant- 
Governors of the Prownces and a veto on pr(j\uncial legisldion was carefully 
avoided. The object of the Constitution was to m.-rk out the sphere of 
tlie Federal (.Tovemmeip, to ensure tiie criinpleteness of the power of that 
Government in its spuore. and to leave tl e re'>t — tiio St.*tes’ Constitutions, 
their frame of go\ernm(niT, and their powers of governnient — unchanged. 

2. Responsible Government. 

Ill considering tlie sriuGtiiie of govenufient, tlie Stites first demand 
atteiiLion, as beiu'r ta.e e<irner in tiTiO'. and the schools of experience in 
which tlie ir..i«.eT^ (ji toe f ominouw'-.' itu Goverui.nmt lem’ut their work. In 
all otner nspee.'^ t lau r,j(. t-alea,,!. the experi(‘iiCO ^ of flio Colonies under 
responsible gnAeamj'-ir so obvioiniv govern th(* Ctaistitution, whether for 
vaarning or for mx i pan th.'t it ivill be convenient to let one account 
sei\e^for bo^n TomLos 1 and 8t.,te, Gov(‘T'ianents, merely calling attention to 
significant points of dltiercnce. 
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Five of the federating Colonies acquired “ responsible government ” 
between 1855 and 1859 ; AVestern Australia did not reach her political 
majority until 1889. The mode in which the several Constitutions were 
established was not uniform, and in some cases presented singular com- 
plications and obscurities. 

But ultimately, all may be founded on some Act of the Imperial Par- 
liament conferring upon a Colonial legislature the amplest power. AATiile 
the Imperial] Parliament has thus been the origin, it has also been the model 
of the Colonial Constitutions. 

The government of the Colonies is essent ially self -government ; the Colonial 
legislatures are not limited by any doctrine which would treat them as the 
mere instruments of the Iinj)erial Parliament. And just as the British 
Constitution rests on a legal basis of Parliamentary sovereignty as dis- 
tinguished from people's sovereignty, the self-government of Australia has 
meant Parliamentary government, tiiiliampered by limitations which ai. 
authority merely delegated by the people would suggest. The most im- 
portant manifestation of this is that self-government in a Colony has included 
the power of amending its Constitution, and that the constituent powc’* 
has been lodged in the Colonial legislature without further reservation than 
is involved by the observance of forms which the legislature itself may 
abolish, and, in some cases, has abolished. 

The assumption of “ responsible govermnent " involved several things. 
of which the full significance and appreciation were only disclosed by time- 
It meant that, in relation to tLe internal government of the Colony, the 
Imperial Parliament and Govermnent abstained from interference in matten 
of policy and adminijitration. This consideration governed ihe exercise 
of the reserved power of disallowing Colonicd legislation, as well as of the 
ordinary powers committed to the Governor by tire Crrwn. 

It meant also the transfer of power from a Governor, witli a staff of 
subordinite officers, answerable like liimself to the British Goverimient. 
to an executive which was responsible witliin the Colony itself. It lias- 
meant, in practice, that this responsibility hes assumed a form similar to 
that which has grown up in the United Kingdom since the beginning of the 
eighteenth Centura^. In short, “ responsible government ” has acquired a 
secondary meaning connoting ‘‘cabinet govermnent" or ‘“pj.rty government,’' 
so that ill the Colonial IcgisLiturc we find not merely the legislative authority 
but the power which makes and unmakes Alinistries. 

This is foreshadowed rather tlian established in the Constitution. In 
spite of expressions in tlie Constitution, which assume the existence in fac: 
of the system, tlie Cabinet system rests to tiiis da,v in Australia mainly, 
as it does in England wliolly, upon conventional understanding and practicei 
rather than upon positive law. Thus, in addition to tlic^ flexibility whicli 
belongs to a leg il framework alter tble by the ordin.ry legislature, there i' 
the further flexibility arising from the frro play of usige and convention. 
The once famous theory of lligiubotham (Ciiief Justice of ATctoria), which 
attributed to the Constitution Acts the whole systiau of rrsponsible government . 
now finds few supporters. The leg.il part of tlie Australiaai Constitutioi. 
until the establishment of the Commonwealth was mainly concerned with, 
the Legislatures, their organization and arrangements. 
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3. Pariiaments and their Constitution. 

All the States’ Constitutions promle for two Chambers. The Assembly, 
or Lower House, is democratic in basis; and in its control of Ministers, 
its finaiicitl preponderance, its limited term, and its liability to dissolution, 
rec.dls the House of Commons. 

In all the Lower Houses members have long received an “ allowance ” 
or ‘‘reimbursement of expenses,” which is in substance a salary. The 
Senate of the Commonwealth, and the Legislative Councils of South Australia, 
Western Australia, and Tasmania are also paid. In addition, members 
receive a pass over the Government railways, and, in some cases, allowance 
for travelling expenses, wliile there may be further allowances for special 
service, as on the Standing Committee on Kailways in Xew South Wales 
and Victoria, or on Eoyal Coninii3si<jns of Inquiry. It may be mentioned 
that a procedure similar to that by which payment of members of the House 
of Commons was introduced in 1911— the inclusion of the necessary amount 
ill the Appropriation Bill— brought about a Constitutional crisis and “ dead- 
lock ” in Victuria in 1877, though pa}Tnent of members had been provided 
for by temporiry Acts since 1871. 

Manhood suffrage for the Lower House has been universal for many 
years ; women’s suffrage upon an equal qualification was introduced into 
South Australia in 1894, and was adopted by Western Australia (1899), 
New South Wales (1903), Tasmania (1903), Queensland (1905), and Victoria 
(1909), and by the Commonwealth in 1902. Every adult is entitled to vote 
in the district in which he resides. Plural voting is permitted in no State 
and is forbidden for the Commonwealth Parliament, but in Victoria and 
Queensland property-holders have an option of exercising their vote where 
the property is situated, or where they reside. The result in Victoria is 
that while 3Iolbouriic is at a general election a safe Labour seat, at a by- 
election it is pretty certain to be won by an anti-Labour candidate. 

A new country presents few of those features which in older governments 
suggest competing methods of distributing representation amongst the 
constituencies ; and chiis the electoral units are found by dividing tlie electorate 
into districts, with an approximately equal nuijiber of electors. One im- 
portant modification of this plan is adopted : some advantage is given in 
the distribution to rural over metropolitan electors. This is founded on 
v.irioiis grounds, bur exists mainly to establish a balance of interests, and 
espeeivdiv to reduce the disproportionate woiglit of an urban vote con- 
centrated in the ca.pitals. It is recognised in tlie Commonwealth as well 
as in the >States. 

In the States of Queensland and New South Wales provision has been 
made fi»L‘ tlie redistribution of seats, duo to changes in population, without 
need for recourse to special legislation. In the other States there is no 
such provision, and time produces similar anomalies to those found in the 
United Kingdom. In the Commonwealth Parliament the matter, of course, 
touches the relative weiglit of the States in the Parliament, and i therefore, 
pro^uded for by the Constitution, supplemented by legislation. It is the 
business of the Chief Electoral Officer every fifth year to take into consideration 
the reprfsentation of the several States in relation to the statistics of popu- 
lation, and to determine whether any State has lost, and any other State 
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gained, a member, for the system contemplates adjustment by transfer and 
not by an increase of the total number of members. This determination 
is operative fer se ; and it then becomes the duty of the Government to 
order commissioners to redistribute the seats in the States concerned, in 
order to give efiect to it. Tlie commissioners’ reports are laid before both 
Houses of Parliament, and, if approv(^d — they cannot be amended — pass 
into operation. The question suggests itself — what would be the position, 
if, after the Electoral Officer had made Ids determination, oitlier House of 
Parliament should refuse its assent to any consequential adjustment ^ Tiie 
reports of commissioners are by no meaais accepted as of course, and are 
the occasion of fierce party battles in the House. The machinery of tlie 
law may also be called into operation by the shifting of population within 
a State. 

The single -member constituency is the rule in Australia for the Lower 
House ; but Tasmania has for years used an adaptation of Hare’s system 
of proport ioiia 1 representation, involving the multi-member electoral dhfision. 
The States have made various experiments in schemes for determining the 
majority of votes where there are several candidates. New South Wales 
adopted the second ballot in 1910 as a means of coping with the “split 
vote ” where party discipline was not sufficiently strong to deal with the 
matter ; the scheme was naturally opposed by the party which could rely 
on its own organization to prevent rivalry from its own ranks. Queensland, 
in 1892, Western Australia, in 1907, and Victoria, in 1911, have adopted 
various forms of “ contingent ” or “ preferential ” voting. Of the general 
effect of the schemes, it cannot be said that they have failed in their aim, 
though, with the increased sharpness of party conflict and the growing 
strength of party discipline, they appear to have come on the stage just as 
the conditions which demanded them were passing away. On the other 
hand, the party s^nstem itself peculiarly demands proAusion for the repre- 
sentation of minorities. Possibly, the single -member constituency may, in 
generaJ, secure this in a haphazard wa.y, though the expectations on which 
the English system of 1885 was based huA^e been singularly falsified in practice. 
The Commonwealth Senate, with its multi-member constituency, shows 
what is possible with a block A^ote as directed by a poAverful organization. 
No proAusion. howcA^er, has been made, except by Tasmania, for the 
representation of minorities. The disa.dAwiitage of all such schemes is that 
among a people fairly eA'enly divided in their politics, nice and accurate 
adjustment of their representation nuakes Parliamentary go A^enirnent difficult 
and may IiiatJat the whole institution in discredit. This consideration, of 
course, does not apply vuth equal force to Second Chambers, and it is 
possibly in conuoxioii with an olectmi Upper House that proportional 
representation promises the best results. 

The ballot has been so long in use in the United Kingdom (though its 
experimental character is recalled by the fact that it still depends on an 
annual Act) that people forget tliat it used to be described as the “ Australian 
ballot ” ; Australian experience was an important factor in encouraging its 
adoption in England. In recent years, Australia has been making some 
further experiments in the mode of recording votes. Partly, though not 
solely, out of consideration for women electors, Amrious proAusions have been 
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made for recordiiRj: vot»‘s otiu'rwi^e than by atriMidanre at the pnlhnrr booth 
in the elector’s di^^<iun. Tlie iuo>t iru])ui‘tant of tlaa^e b»M‘u '‘voTinc^ 
by post,’' introduced in Victoria in UMH).,nid adopted by ('^uetna'laud. \\V'^t?*ru 
Australia, and tlie Coimnonwealrlu It has biMoi titU’(‘f‘]v .,<saiUMl by the 
Labour Party its perniitting violations of the ^»^crecv <,f the I*., Hot. and 
obviously, if adniittetl as a general altenaitivedt wouLl ..fford .1 naMUs wlierv'bv 
any person or political party rble to bring piv'^suiv upon tlie elector could 
reacbly make that pressure etfecCLVo. Actin Ily. vorme by po-t 1 - limited 
to cases of illness, distance from poll'ng bootiu c'nd ab^Mietn But in Qu*-en.^> 
land it was asserted that the system was abu^^ed. end after a coiiNtirutioiuti 
crisis in 1907, the law was nnended in 190'? so as to penult electo’v to record 
an absent vote ” at any booth. The same course was followed in the 
Commonwealth, where the Leboiir P.ndy abolished the po.stai vote in 1911, 
and substituted “absent voting” at any polling bootii in Amtndie. The 
objection to this system is that it facilitates impersonation bv diminishing 
the risks of detection. Xeedless to say, the ^dews held on the subject are 
affected by the interests deemed to be involved. The postal vote f.'.cilitates 
the recording of women’s and farmers’ votes, which are thought to favour 
the Liberals. The absent vote provides for the she.irers. seamen, and other 
shifting classes who A’ote “ Labour,” while it does nothing for the farmer 
who is distant from a polling booth, or the vcoman who is suffering the 
infirmities of sex. It is by no means certain that the calculations of interest 
on the subject by either party are sound. 

In the organization and procedure of the Chambers the English model 
is closely followed, and May's Parliamentary Practice is as familiar as in the 
House of Commons. The closure in various forms is now acclimatised in 
Australia. There is usually a time limit for speeches on motions for ad- 
journment, and in the Commonwealth Parlinment a rule was made in 1912 
limiting speeches in the House of Representath^es to 65, or in certain 
cases 95 minutes. In tlio Commonwealth P/rliciment and in some of the 
States Parliaments, the consideration of Bills introduced in one session mav, 
under certain restrictions, be resumed in the next session of the same 
Parliament at the stage they hoff readied at tlie prorogavtion. 

In the Commonwe/ltii Porlicm.ent tiie Spe.'ker's robes and the mace 
were discarded during the l.st L.dxnn regime, h\it were restored in tlio Par- 
lia^ment of 1913. A more serious breach with Englidi traditions lias recently 
been made in the practice wiiich framklv treats tlie Presidency, the ^Speaker- 
ship, and the Chairmanship of Committees as party appointments to be 
determined anew in eacli P. rli. iiient. 


4. The Two Chambers of the Legislature. 

. The second Chamber in Ausfr, ii., is foo'shadow^' 
of the Legislative Council established in Xew 
which consisted ;is to one-third of noisiimcted * nd 
elected members. 5Iuch discussion on tlie subject took 
years, when Austr ii. n o<eiS^itutions wre in t:,e 
Secretaries of State, t].e Bo .rd ..f Tn da. . nd uion bars 
nions in England; tue tlovarnoi?,, Legisl tures, pres-, 

in the Colonies took an acrive p.^rt. To one, th.- tr.i.lirion— Endisli and 
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Colonial — seemed a siifHcieiit reason in i.iYour of tlie two Chambers ; to 
another, the adoption of tlie Englisli model appeared to invito a comparison 
which will lead to embarrassing claims by the Colonial Assembly. Others 
again desired a Second Chamber as a giUcranteo for the pivsence in political 
life of persons of independence and character, a Chamber which should at 
once be a brake upon ‘‘ m ked democracy ” and a model of tone and dis- 
interestedness in public life. ‘\Miile such a Clumiber might be relied on to 
stand between the Goverimreiit mid the oiisL rights of a democratic Chamber, 
it must not be merely the creature of Government, or it would lack respect 
and influence. Therefore a life tenure for nominees was to be preferred to 
a limited term. 

It is curious to note that in the discussions preceding responsible 
govermiieiit, the common assumption on all sides is that a Council will be a 
supporter of Government; and tlio critics of Government eddress them- 
selves to considering whether it is better to hove the Government phalanx 
in the Assembly or in a sepjivtc Ch. n-ber. The Constitution contained in 
the Imperi.il Act of 1S5U left the settlement of the question to the 
Colonies themselves, provibionaily continuing the form of Legislature set 
up in 1812. 

In th- result, Xew Sourli Wales and Queensland adopted nominee Coimcils, 
South Australia, Tasmania, Victoria, and (when hn- time came) Westeni 
Australia, elective Coimcils. In the elective Councils, the franchise varies 
in details, but its character may be judu' d by tin" fart that the proportion of 
Council to Assembly ehetors is from 30 to 40 r cent. 

In contrast with the Assemblies, which are dissolved by lapse of time or 
prorogative act, the Councils have a conTinuous existence. IMoreover, 
w'hether the Council be a nominee body, whose members have a life 
tenure, or an elective body, its person tiel changes vi ry slowly. Successive 
reductions in some of the Statrs of the teim for which a Councillor 
is eh cted giv«' on imiforni trimiv her six \uars, our tliiid or one half of 
the membrrs retiring by rotation eveiy s* cond or third year. But save in 
rare instances a membrr once eh:ct\ d retains his scat Lr life or luitil resigna- 
tion. Coiistitiienci's are large; couh sts are » xpeiesiv* ; public interest 
centres in the Assembly ; the Coimcil off' rs no temptatK'ii to ambition. 
Members of Council are generally okh'i than M‘ mbers oi the Assembly, who 
are themselves middk aged; well-to-do. sometimes wi alrhy, men, whoso 
property, business, or profession, anel uot politics, has the first claim on their 
time and attention. Tin y haw cliinud to stand outside the paity system ; 
there has not been the same sharp division of their ranks as in the Assembly 
into Ministi'rial anel Opposition. Tin* party divisi<<ii has pro])ably Ixam more 
marked in the nominee Councils than in the ^I'.ctiw , and it b-comes more 
proiiounc. d with the infusion oi Labour iuemb< rs whieli the iiuinhit'e system 
permits. But any Gov.uiiiiient may ne * r a cluck at the hands of a L< gis- 
lative CuTUicih howevtr cejustituted. Xot edaiiULiiig to nnik' anel unmake 
i\Iinistri<'5, it chx s not "Cogfus.' the obheatiioi or tlu' discipline nf a party. 
VTieii a Miristry is btu].g inrinceh the Premd- r will iiiclude on or two memb-is 
of the Council clios-'ii jrss for tiiv ii politieal vi' \vs tlian fo]- tie ir p* rsuasivo 
influence in a small body which has I arneel to trust itS‘df to the guidance of 
a few of its iiiembt rs. If tlu'So iie nibiU’s have the iieCt ssary capacity and 
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tini(‘ availal)l<'. tin v inay b** thr iia*aits wluTr’ny tht* ( ’< nuiril fiLlfiis ii> n-visory 


fimction witli mur ii puMif h F' lit. 

D.'Spiii''! as c'i»iiS‘ rvativ ‘ Loilii*'; tla' (.VaiuciN liavt* c-'rtu'ily 
iftariliny fuur-tinu ‘>f a S Ciiaijilt r. Xoarl}’ '-v ry na‘a<iir*‘ wliii h is 

claimed as daniocratic aad pF-an has liad to pa-s tho o-nh-al of s-^vral 
rejoctioiiS, The s-v- ral t-xt ai^'iDhS of tho fraurliis--. iiu'ludiuLT woiuon's 
sufTiagi^ : paymont (►f ni 'O'.]) ; land t<ixati(in : tie* ^vliuh- laint* <‘f ** (“X- 

poriineiital legislation" from scliLni*. s ha’ l.iial S'-tth ment and oo!iipnls;>iy 
pnrchas-* to Tra:r*‘S b airds and arbitration co’uxs ; tli- oxt« nsion of oov-ati- 
ment enb rprise into th*' sph'ae of trading. hav<* clmir loner account of Bills 
rejected by the Councils. Ev. n so tvell-tn-.d a nn.asure as Workineii’s 
Co in pulsation is in soim^ caS’ s ''till la-ld back. Tie* r sistanc-* of tin* Councils 
to drastic schemes for breaking up th.^ larg.‘ pastoral hohlinrrs and to land 
taxation, and the brake they apply 1>.> socialistic lesislatioii/’ have driven 
many, if not into the ranks, at any rat“ to tln^ support of the Labour Party, 
and have been the main cause of the znai of that Party for enlarging the 
powers of the Comniraiwealth CTovenmient, in whose constitution a forward 
policy has to encount-u’ no sucli ribstachn 

Yet when all is said, Australia is able to pride h^ rs^df on the multitude 
and varhdy of her L-gislative experiments, and with some justice she has 
been regarded as the world's political laboratory. "Wlien the Government 
and the Assembly have been very much in earnest — which is not always 
the case — ^and have been supported by a strong public opinion, the Councils 
have usually given way."^ 

The nominee and elective Councils have of course presented distinctive 
problems in the long course of struggle betwe(m them and the Ministries. 
In the case of the nominee Councils the first question was the n-spective 
functions of Governor and ^Ministry in respect to nominations. In the view 
of the Governor (supportt'd at first by tlu^ C-dunial Offic* ), it was rss ntial to 
the usefulmss and indepe ndence of the Coimcil that its sliould not 

b: altered so as merely to rt fit'ct the slufLing cnnditioiis of parti. s in the 
Asst.mhly; that thundi ther*^ was no legal limitation to the numbcT of 
members of the Cuimcil. a conventional limitation should be accept, d. and 
that appointnu nts sh<»uld in general b.* made oidy as vacanci. s arose bv 
death or resignation. ^Ministers, on tlu^ otlier liand, cont( nded that in this 
matter, as in others, s df 'government required that tli(‘ Governor should 
acc( pt the advic(‘ of Ministers or find siicces^orh. 0]:i tliis subject, the earlier 
plan has b^en modifit d t.> the extent at an\’ rati* «>f abandoning the notion 
of a conv iitional limitation of niimbt rs ; and in Lord Pvipoii accepted 
the principle of :\Iinist-rial ivs]H)nsibility. subj. ct to the qualification that the 
Govenior should act iqum Ids ovm opiiiion if be liad ground for belie \dim 
that the Ministry was not support'd in its action by the Assembly and the 
coimtry. This appears to have Item Che principle acted on bv tlie Governor 


* A oritir, h(.\\vvcr. inu'ht oft.n to tim sitir.tum on at.. I thn romm.-nt of n 

parhamoptaiian on the n'l.itinti. or tU.* Cihui^^t aa.l tfir Lor.ls m Un-laa i • -Tn , r 
which will aecept from a Miiu-try tli.C it tio ni. a^ute that la- not" b hiii.i it -in i. rbl 

of exeitm imbl.V opinion h.p soon.r or 1 Ua th. f,m of tho-. Mun.Ja- in iN ha^ 
haml the fiietion hy tii“ pro. ut loo in.: a iliti tliruu-h a r-hif'tant Koiw* of I onls^innovs 

and scan-Kiliz.?s a nation, wiueii^oon ir-ow- tir..a ..r havui- a rf‘volution once a twelve /nr 
the other hand, the inability of a Cahm-t to riHiduct thruimh both ll.m-cs* ttint p* 
legislation which the chaii-Jing nece-,-itic^ .jt a country hke ours d.imind alienates 
most ardent supporters who take little account of its .lnTiculties and see oniV ^ its 

Bills into Acts.'' (Treveljan, TAUand L.tf.n 0 / 3/ric.caay ^50 " ® 
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of Queensland in 1907 when, on the rejection of certain Government measures 
by the Council, the Premier asked for assurances, to be publicly notified, 
that persistence in the opposition would be followed by the appointment of 
a sufficient number of Councillors to enable the Government to carry out 
its policy. The Governor refused, the Ministry resigned, and a new ^Ministry 
accepted office on the imderstanding that an immediate appeal would b»^ made 
to the country. A general election returned the old Ministry to office, and 
the Council accepted the Bills. The consciousness that the remedy of further 
appointments was availabh^ has been m all recent times a factor in inducing 
the Councils to accept Iteislatioii, as for instance the Land Tax in Xew South 
Wales in 1804: ; and in 1899 additional members veie. in fact, appointed to 
carry the Federation Bill. 

In Queensland, the crisis of 1907 resulted in the legislative adoption of 
tlio referendum as an alternative method for settling disputes between the 
Gtambers. In Xew South Wides, the anti -Labour Government in power in 
lOlO-^which had Had its own difficulties with the Council — introduced a 
scheme for the prevention of deadlocks, at the same time providing for 
a legal limitation of the number of members of the Council. Some 
deffiiite determination of the numerical relations of Council and Assembly 
is, of course, essential to all schemes which look to an ultimate adjustment 
of the dihe re rices of the Chambers by a. joint sitting. 

In the colonies which aulopted elective Councils, the diSerences between 
the Chambers have been more frequent and acute. From the first, the 
Councils, as being elected, have been able to claim that they are responsible 
to their constituents, and particularly to urge with some force claims to a 
participation in financial policy greater than that of the House of Lords or 
of a nominee Chamber. In South Australia and in Victoria the differences 
between the Houses in these matters have been sharp ; and in Victoria, 
on three occasions — in 1865, 1867, and 1878— the rejection of the Appropria- 
tion Bill has brought the Government to a standstill. 

The memory of these conflicts remains, and was very apparent during the 
debates on the Federal Constitution in 1897-1899. Two remedies have 
suggested themselves. As early as 1874, the Government of Victoria appears 
to have intended to propose the substitution of a nondnee for the elected 
Council ; and a Bill for the purpose was a.ctuaUy introduced in 1880, but did 
not obtain the absolute majority required. The remedy generally favoured 
and ultimately (1903) adopted leaves the principle of election unaftected, but 
makes provision lor “deadlock.'’ The joint sitting, the substitution of a sus- 
pensory for an absolute veto with or without a referendum, the dissolution of 
one or both the Houses — these schemes in various combinations have been 
discussed at various times. Soiitli Australia led the way with a provision 
whereby if the Assembly twice passed a Bill, with an intervening general 
ele^ tion, the Governor niiglit on the second rejection by the Council dissolve 
both Houses. This provision is in force to-day, with an alternative whereby 
the Governor may afforce the Council by issuing writs for the election of 
additional members. In 1901 and 1908 attempts wore made by the Govern- 
ment to substitute a joint sitting after a measure liad been twice rejected 
by the Council; and in 1910 and 1911 the Labour Government introduced 
and passed througn the Assembly Bills whereby any scheme twice passed 
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the A^vMublv ami rlie r’ouueil liiiu^ht. if p.tsstMl i)\’ the 

Asseiiiblv ufter a t4'*ctiu!i. bf* ovt^r the head <•£ the ('ouiicil. 

In 1911 tlie Council rejected the Ap[>L‘opru’tiitii Bill. The ( iovenmient, fol- 
Io\^’ing the course t.iken bv the Yicrnri.ui ( rovtunmenr in . ]>])*• 'hsl to the 

Imperial Governnieut to give eSeCt to ti^e ]>r(>p(*< U of BjH of 1911, 
but Avas met with - refuse 1. Ir tln^n dms< lived the A''-<^mbly with view to 
a later double di'<soliit:r)U. but the ermntrv we^ c. gainst it. The ptditical 
history of South Aastralia durimr the L.'^t twenty ve a’', i< one of constaut 
conflict between the TIoim<‘S — of uii^uce.-^-fu] e^r^-iup^'^ to redue»‘ tie* fr\ iichise 
for tile C-eancil ;nd to est d)lnh inort^ pr .eric ’bh* ? .e.-na for nuking the vdll 
of the A^seniblv and it^ elrctaU’^ prevail. Y'onaoh' -iiifr gn though . pplicible 
to botli Hoiue'>, h ^ vhdene.l ria* di^t iice ]'>--wrui (’ouncil .ml A-^srmblv 
by lowering the propor-ioii of Council elac^or-- eh'crDr- for the A''N*inblv, 
and this fact is ..n in. port nt (^lemeut in the situ fon. 

In Victoria, di'^piiti^- en rho Couac i ah thr A^-emblv w^ie ..t last 

de lit with bv the Constitution of Ibc*.'] uiM-Cr = ])1 n ‘^iiuge-ted bv tl.e Com- 
monwealth (bust it ut ion. Oil tla* n UMvion of a Bdl bv the I’ouncil, the 
Governor ma.y bv prod m taai di-'^ ilve th^* A■^''emblv d(‘«d.riiiu tli^ c iiise 
of dis..groeiiieiit between the Ifoii-es. If the new A^semblv agdii passes 
the Bill ami the Council raj- c"s u. both Council .oid A'^^emiflv mav bo dis- 
solved. The '•'clienie pi'opo-^ed tliat the new ( 'oiincil and A^s<*iublv should 
then hold a joint sitting : but this had to be ,.b: ridoned roving to the ^.’oiincirs 
opposition. The result tiim*! tore i> th t it wli iioiisa i< ^up])or^ed by its 
elector.s, there is no machinerv fur ending tte di'.pute. It sliould be noticed 
that even tue pl;n establuiicd is (jiulilied cind surrounded bv precautions 
and s 'fagLiu’ds. A dis-^olut ion of tl.e A<'-'eiLb!''' witinn months of its 
expiry bv effluxion of time do(u not count, .^nd no p nv of th(* sdieme applies 
to provisions .-iPudng the (»f ronmnl or Assemblv. On no 

ocCt'sion JUS tne inacliinerx' r.f tic* Act <>f lx pat m opiu’ction, though 
the Council has been active in criticmm .oal Ui r<-]action of trovernment 
measures. 

When we pass from t];e Legislative Conneib of tiie St.*t(*s to tin* !^(m -te in 
tne Barliameut of tlie Commonwea Itn we crj' in a wliollvclitferent atmosphere. 
The framers of the Conslitutioii were sp. red the fundament d problem of 
determining tlie b uis of a Second Cliambar, fur t]h‘V laid a ])rinci])le ready 
to hand— tlie representa.tiuii of the St.Tes as sudi (hmu- nded at once by 
federation and by the practical exigencies of tla* sniution. Eipial repre- 
sentation in a Senate was after a struggle crmcadtnl tn the >ix Stati‘s. Each 
State is a single const itueucy, and the term of service for a Senator is six 
years, so ariMngi‘d that half tlie Senators from oa.c-h State retire every three 
years. The large constituency and the continiiitv of the Senate stand for 
the attempt to repioducc in tliJi Senate S()ijiethiiig of the char<ioter of the ideal 
Second Chamber. But if \iolcnce was done to the denuxiratic principle of 
eqmil citzenship by giving the s ime number of sen. tors to .ill States reg.ird- 
less of popuhitiom an attempt wis made to atone lor it, as well as to Tvoid 
the repetition in Commonwealth Government of tlu* exp*rienccs of the 
colonies, by making the quadiflcatiou for Senators and electors the same as 
for members and electors of tlu Uoiue of Representatives, and bv providing 
for payment of Senators on the same scile as members of the House. 



557 


Political Systems of Australia. 


The Senate has equal powers with the House in ordinary legislation. 
But as to finance, a detailed and complicated scheme aimed at securing first 
the preponderance of the House of Representatives in relation to the ordinary 
annual service of government ” and, as a consequence, the primary responsi- 
bility of the Government to that House ; and, secondly, the protection of 
the Senate against every form of tacking, whether by lumping various pro- 
jects of taxation in the same measure, or by including schemes of expenditure 
outside the “ ordinary annual service of government ” in the Appro23riation 
Bill, or by joining Bills of legish.tive policy with finance measures. (See 
the Commonwealth of Australia Constitution Act 1900, sections 53''56.) For 
the Senate was. like existing Upper Piouses, not to have power to amend 
finance measures, though it wes compensated by a power to make 
requests. 

The possibility of conflict Wc'S foreseen, and section 57 provides for a 
double dissolution followed by a joint sitting in case the Senate twice rejects 
or faih to pass a Bill sent to it by the House of Representatives. 

Tlie exjxuTence of tvaelve years show's the Senate in constitution, in action, 
and in reputation very diflerent from the design. The Constitution aimed 
at a combination of cabinet government with federal goveriunent, and there 
Avere prophets wiio foretold that the alliance w'as unnatural, and that one 
of the tw'o must destrov the other. In the Con±nionw'ealti 2 , cabinet govern- 
ment with its tradition of the supremacy of the Low'er House, aj^jiears to 
have prevailed. To the Senate have been assigned tw'o'*' members of the 
Cabinet, of whom only one would be a Minister with a portfolio, and the 
protests of the Senate ageinst such scurvy treatment have been wilfully 
ignored. The absence of Ministers handic.tps the Senate botli in its legis- 
lative and in its critical capacitA", for Ministers can only take jxirt in the 
proceedings of their owm Chamber. Very linle legislation is initiated in the 
Semite, wiiich during the earlier months of a session has little to do, 
Avliile toAvards the close of a session it is rushed w'ith Avork, and before apjieals 
to facilitate public business e\'en the rcAasoiw' function of a. Second Chamber 
has to gh^e way. It lias little of the corporate feeling of the Legislath^e 
Councils: it is more deflnitely organized as Ministerial’^ and '‘Opposi- 
tion ” ; and it w'ould be idle to look to the GoA^ernment sup^iorters to champion 
Senate cLdms against the House. 

As a federal House of States, the Senate has long ceased to raise any 
expectation of actiAUty as a guardian of State poAvers and functions; and 
the conference of State Premiers has deAvdoped in part at least as the result 
of its failure in this ri-spect. As a Second Chamb(*r, it has betai docile beyond 
expectation. In jilace of the cautious attitude of the Councils ti Awards the 
legislation of a “ progress^ “ ^Ministry, the Senate has shown a fiery zeal 
for exjieriimmt, and the Ithsuxe Avhich it enjovs as an Upper Hnise has been 
emploAX'd in the debating of motions for the nationalization of monojiolics,” 
the further regulation of trusts and combines, and the enlargement generally 
of CommouAvealth pow'ers. These debates w'ould havn had more Anliie if 
the Senate could have been taken seriously as an effectiAn part of the con- 
stitutional machhuuy. But so long as it defernd to tradition by leaAung 
to the House the actiAn w'ork of goAnrnment wdiile, unlike the Councils, it 

♦ In the Liberal Ministry of 1913 there were three Senators. 
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accepted readily the legislation sent to it, it was esteciiied in tlie community 
as little more than a debating S4ieirty. 

This quiescence, however, depends on a ])olitical situation wliich is liable 
to change, and which in fact was chauizrd by the gemnul elrction of 1913. 
The elections of 1910 and 1913 returned Pailiaments sharply divided into 
two parties. In the Pa ilia me ut of 1910. the Labour Party liad a large 
majority in both Houses ; in the Pailiann nt of 1913 there were in the Senattr 
:19 Labour members and 7 LibtuaL, whit' in tin* Ibuist^ of Rrpresentativ< s 
the Liberals had a majority of one. The Labour Miriistrv retin^d on the 
declaration of the polls, and tie' Libi*ial Ministry, having to part with one 
(M its supporters as Speaker, fae-d tin- ^-qual ranks of its o])pon^ults in the 
HoiiS'.e This is the situation at the time of writiin: (August, 1013). As the 
Ministerial proposals include the repeal of sev. ral nnaisuO'S of t]n*ir pre- 
decessors it is evident that tlu* Seuat»* is bk^r to plav an activo part in the 
present Parliament. The result will })iv)babiv be to make ndorin of the 
Stmat<’ ail important plank in tin* Liberal programme. 

The S nat-n inde-ul. is wuliieiabb' from a democratic point of view in the 
emequal value assigned to individual citizi*nship by the ecjiial ivjires mtation 
of States. It has become vuluerabL* also by the mod** of eL ction for Senators. 
The three Senators returned for ♦ ach State are eLcted iip<'n a block vote 
which I'r quirt s the ehctor to vote for thre* candidates and proliibits him from 
giving more than one vote to any candidate. The enormous constituency, 
which pivv nts a candidate from becoming personally known tt) the electors, 
mab*s the party and its organization predominant in elections. As parties 
obtain more control ovv-r the candidaturt* and as (dt*ctors vott* more strictly 
on party lines, a small majority in any State is iikelv to secure the whole 
number of seats for that State. IVitli a c rtain amount of luck, the same 
Party may in the same way secure the three seats in each of the Statts. This 
is what happened at the (d( ction of 1910, when (ugliteen Labour Senators 
were returmd. In 1913, three States returned three Labour Senators, two 
retunied three Lib('rals, and one r< tiirned two Labour Senators and one 
Liberal. At each election, the dif!(uvnce between the votes cast for the two 
parties was trifling. Some of the strongs st objections bj proportional repre- 
sentation that it is apt to leave partirs too nicelv balanced or to favour 
the formation of small groups, and that it deprives elections of the driving 
power which comes from a large turnover of seats — have little or no appli- 
cation to a Second Chamber, which is, indt'ed, iisuallv designed with the 
object of preventing the body from being too radically^ changed at any one 
time. The alterati(m of the eh c total system of the Senate by some pro- 
vision foi the repicsentation of minorities is a reform in which all parties 
should be able to agre(\ 

5. The Cabinet. 

So far os concerns the Cabinet in tlie Australijiii States, there is 
little that needs description. In general, the substance, and perhaps even 
more the forms of Bi itish practice are observed. The Ministry mav not 
dominate the Assembly os much as the English Cabinet to-day domWes 
the House of Commons ; it has been said to be less sensitive to defeats which 
are not a direct challenge to its authority. Collective respondbility is often 
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a strain wkere party lines ire not clear and Ministerial supporters are drawn 
from various groups, or where the regular Opposition is not sufficiently 
strong to threaten the Ministry. Reconstructions are called for by dis- 
satisfied supporters, and sometimes take place. They would be more 
frequent if it were possible to break the fall of an unpopular Minister in an 
agreeable way. The secrecy of Cabinet proceedings is guarded well enough 
in matters of the first importance. But in Australia, the number of depirt- 
mental matters dealt vnih in Cabinet is very large, and this has probably 
been responsible for a recent practice whereby frequently a communique is 
made to the press, summarizing the results of the Cabinet coimcil. The 
number of Ministers is small, and while in England the more important 
Departments of State have at least two Ministers in Parliament, the Australian 
practice frequently assigns two and even three Departments to one Minister. 
As it is impossible for a Department to be represented directly in both Houses, 
the Cabinet includes two or tnree “honorary Ministers,’' “Ministers without 
a portfolio ” who may share the conduct of Government business in the 
Legislitive Council, and sometimes assist the Ministers in their Departments : 
and Victoria has adopted a feature of parliamentary government in Europe 
which permits Ministers in charge of a Bill to take part in tlie proceedings 
of the other House. As all Ministers are in the Cabinet, there is no training 
for Ministerial responsibility such as is afforded by the Under-J^ecretaryship ^ 
in England. Often a preliminary term is served as an “ honorary Minister,*" 
and on a casual vacancy in a Department, the succession is commonly looked 
for by an honorary Minister. On the other hand, as there are no sinecure 
offices like the Priaw Seal or the Chancellorship of the Duchy of Lancaster, 
honorary office is sometimes accepted by men who are unible or unwilling 
to undertake heavy departmental work. The same reasons that in England 
warn the Prime Minij ter not to accept an onerous Department exist in 
Australia. In the Commonwealth Government, Mr. Deakin became Prime 
Minister “ without a portfolio,” and during the succeeding Ministry the office 
of Prime Minister was definitely constituted as a distinct “ Department of 
State.”* Another result of the system by which there are no Ministers out- 
side the Cabinet, is that the Attorney -General has always been in the Cabinet, 
a fact which gives the office a political rather than a professional character. 
It has in fact been held by gentlemen who were not members of the legal 
profession at all. 

“ His Majesty’s Opposition ” has more formal recognition than in England, 
for the leader of the Opposition usually has an official secretary at the public 
expense, and in Queensland he receives a salary. 

6. Party Government. 

The Australian colonies in adopting the British system of cabinet 
government as their mode of self-govermnent, took a course which 
provided for their immediate need of submitting the executive to colonial 
control. The system was one which in outline they understood, though 
even in England, outside official and parliamentary circles, there were 
probrbly few people in 1855 who could cUim to know it intimately. The 

* In th ‘ Ottok Mirii4ry th ' I’liriK' Mi'ii'.ti'i bej ini'* Minister ior Home Artairs, but arranged that 
one of the honorary miiu-ters Uiould practically adimni>ter th.* D- part no nt. 

C 1-21.'>4. N 



560 


Federal Handbook. 


conventions oi the system were nccepteii so far as tliey went understood. 
A Governnioiit held office by the support of the A^'^embly ; that support 
might be witlidrawn without any breacli of propriety by tlie House and without 
injustice or hardship to Ministers. Opposition was a constitutional function 
and not unpatriotic or factious conduct, if accompanied by an acceptance 
i)i the responsibility to assume office in certain well-defined contin- 
gencies. 

But such a system presents obvi(Uis temptations and dangers. In the 
absence of retl differences of policy, it is apt to become a g,nne in which men 
exercise their natural combetiveness and rivalry, and in which ^linisterial 
office is the trophy awarded to the victors, a trophy which they hold on 
condition of defending it agiinst all challengers. A lower level is re<iched if 
the contest is dominated by material rewards, when government is perverted 
by self-interest, loses all moral influence, and ceases to be representative 
in anything but name. If changes of Ministry are based on real 
difierences of policy, still over frequent change destroys continuity and 
makes government ineffective. In England, these evils have been 
encountered by the existence of parties, and the reduction of the 
contest in the main to a struggle between two parties. The small 
number of persons in Parliament who can look for any personal 
advantage from a change of Ministry ; the fact that those who may aspire 
to office have commonly an assured social position and some fortune so that 
the emoluments of office though pleasant are not of vital concern, tend to 
check the influence of personal interests, and to force political contests along 
lines of real difference in matters of public policy. Moreover, in England, 
party government grew out of parties, called into existence in the first 
instance by great public issues, but ultimately haaing an independent exist- 
ence, so that they lived not merely in the concert of their members for rertuin 
definite political ends, but in the memory of past conflicts, and of great 
leaders, in the possession of a name and of traditional principles and maxims 
of political conduct. These formed a continuous bond of association and 
gave the party a moral personality which could command attachment and 
loyalty. The leaders of the party, guiding its counsels and directing its 
policy, have been the most prominent men in Parliament, so that party 
allegiance has generally been identified with loyalty to an individual parlia- 
mentary leader or group of leading men. 

Not all these conditions were reproduc'd in the colonies which entered on 
the English system in the “ fifties.” Austrdia iiuh^ed .shared in the remark- 
able change of tone wiiich during the preceding seventy years had gradually 
banished the grosser forms of corruption from public life. The legitimate 
pecuniary rewards of Austntlian politics have always been inconsiderable 
and a public opinion not usiudly very observant or interested in political 
affairs, has always been very sensitive at the suggestion of illegitimate gains. 
Even the ordinary emoluinents of office probably played a smaller part in 
the struggle th m might be su])posod : office wavS at least as much the token 
of victory in tlie game as the luati'rial reward striven for. (Vrtainly in the 
hurly-burly of the early years of responsible governn.oiit, the number of men 
who might naturally be affected by the lure of an official salary was smaller 
than it was aft?r an era of comparative stability set in. 
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The custom which in England draws men to Parliament as the comple- 
ment to or witness of success in professional or business life, was brought 
to Australia by the colonists, though it has now almost passed away. But 
the elements from which the House of Commons still drew its charactei 
in the middle of the nineteenth century, and which furnished the traditions 
of political life and the basis of political contests, were incapable of trans- 
mission to those who were so far awciy from the influences of the “ governing 
class.’* “ Whig ’’ and " Tory made nothing of the appeal to the Australian 
legislator that they made in a House of Commons where men had not yet 
ceased to talk of ]\Ir. Fox * and " Mr. Pitt. ’ ’’ Conservative and 
'' Liberal ’’ temperaments there were in political as in other affairs, finding 
vigorous expression in the newspaper press and readily recognisable in the 
general attitude of Councils and Assemblies respectively. But. in fact, the great 
political c[uestions which divided parties in England— and even in England 
party lines from the repeal of the Corn Laws to the death of Palmer.ston 
were ill-defined — were hardly issues at nil (as the extension and protection 
of political rights, the relations of Church and State), or they had not emerged 
in the social conditions of the country (as the humanitarian movement 
embodied in the Factories Acts, or the protection of industries by Tariffs), 
These conditions were unfavorable to the formation of firm and continuous 
associations for government. The nearest approach to party in the English 
sense was the habit whereby associations formed for some special purpose 
served as a bond of union for general political action : and the most perma- 
nent and characteristic of political groups came to be determined by fiscal 
sympathies, even when the fiscal question was not the question of the hour. 
But the bond was a slight one, and it rarelv included as a practical test of 
party loyalty the acceptance of the leadership of some one who could speak 
and act for all. Outside Parliament, party, in the English sense, with its 
accompanying organization, did not exist : the member counted mainly 
upon his personal influence and popularitv in his constituency and his record 
or services to that constituency ; he was without fear of any caucus drawing 
inspiration from head-quarters. Such conditions permit a freedom of political 
action which many to-day may envy. But they are not favorable 
to the smooth working of the cabinet svsteni ; they tend in parti- 
cular to make an assembly a congeries of local interests. It is not 
surprising that in Australia the combinations of politicians for public 
ends were transient and not permanent, and that public life developed 
personal rivalries and jealousies marked with intense bitterness of 
feeling. Ministry followed Ministry with rapid succession, and between 
1836 and 1894 New South Wales had 28 Ministries : Victoria. 27 ; 
South Australia, 42. 

This condition of things would hardly have been tolerable but for tliree 
facts. In the first place, the limited range of colonial politics demands 
less of ” strono: ” government than is called for in a sovereign State. In the 
second place, there was sufficient of general political agreement in the country 
to insure a stmidy movement of democratic progress — there were few marked 
periods of reaction. In the third place, government ” in a colony is in a 
very large degree administrati )n, which is not substantially interfered with 
by political change. 


2 N 2 
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In a country whose sparse population and generou.s distances make 
elective local government impos^ihle, where extensive developmental work 
lias to be undertaken^ and where social condititms and opinion combine to 
demand a wide sphere of goveiamieutiil artiviry. Parliament rtnidily beconu-s 
the meetins: trroiind of mateiial intere^t^. where tlie rural constituencies 
are contending wdth each other for the expenditure of public money on road- 
and bridges, w'here the town and country are jealously eyeing each other, 
and W'here justice to one interest is often possible only by placating a number 
of others. In the condition of the coiintiv. thc'^e interf*.>ts had to find repre- 
sentation, and it is useless to cpiarrei wdth tlie fact. The evil lay. of course, 
in their tendency to dominate the situation, to hover the tone of politir". 
and to form a public opinion whicli found a serious lyiisis in some material 
interest. The List tendency was not diniini-’he<l hy the fact that the greater 
political issues were tlie disposition of the public lauds and the tariff. 

7, The Labour Party. 

It was the existence in Australia of the gi'eat capital^ which eventually 
organized politics on detiniie lines. At on<‘e the seat of government 
and the centre of all business, the point at wdiich substantially her wdiole 
trade entered and left a colon v, each capital brought together a vast 
working-class population w'itli every facility for organization for political 
rction as soon as the inducement to organize became sufficiently strong- 
During the nineties the Labour Party w'as chiefly conspjicuous as a driving 
force in politics, supporting such iMinistihes as w'ould promise industrial 
legislation or a land tax. In other conditions, the appearance of such a 
third party in Parliament w'uuld have been a disturbing factor. In 
Australia, however, the advent of the Labour Party appears to have had 
from the first a steadying influence in the Legislature. 

The Party was soon sufficiently strong in numbers generally to hold the 
balance of power, and its strength was heyond its numbers bv the “ pledge 
which bound its members on all vit^al of-casions to cast a solid vote. But 
it was essentially a party. striving to achieve results bv parliamentary action^ 
not one concerned merely to embarrass and hinder government, while it 
\vas not strong enough to be under any temptation to make a bid for office^ 
and its system forbade coalescence w'ith other parties to form a Ministry. 
So long as it could work fairly w^ell with an existing Ministry, it was cont-ent to 
criticise it iinsp.^rmglv. but not to withhold its support. It w'as under these 
conditions that government w'as carried on in most of the colonies during 
the years immediatcl} preceding Ff deration, end in tn Commonwealth during 
the ^linistrv of Sir Edmund Birton e.nd tl:e first Ministry of Mr. Deakin. 

As the Lebour Party grew' in strength till it ceased to be a “ third party 
and bec.iiue the regular Opposition, and later itself came into office, the other 
sections in Parliament w'en^ learning sonietliing by its example in the way 
of coliesion, discijdiiH*. and organization ; w'hile the growing prominence of 
the policy of natiomdizaition. tlie rigour of the pledge,” and the ascendancy 
of the trades unions, served to mark out clearer lines of division by allying 
the business interests of the towuis whtli the farming interest in the country 
in defence of wliat could honestly be held as great and permanent principles 
of political conduct and social well-being. 
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In regard to any political party, as President Lowell has well pointed out, 
the first question is whether it works within or without the institutions of 
the country. Tried by this test, we find that the Labour Party is organized 
for parliamentary action and accepts the main conventions of Cabinet 
Gk>vernment. But it has certain features of its own which distinguish it 
from the f.iniiliar working of the older parties in England. 

The caucus of members of the Parliamentary Party — with other parties 
occasional, and usually a signal of distress — is a weekly event during the 
Parliamentary Session ; and from it sometimes spring standing committees 
to watch over departments of public affairs assigned to them. The chairman 
of the caucus becomes the leader of the party in the House, and if he is called 
on to form a Ministry it is the caucus which determines by ballot the personnel 
of the Government, though the distribution of offices is left to the leader. 
In the caucus also take place the serious debates of the Party in regard to 
its parliamentary action, and here we come to the root of the matter — the 
pledge. Every candidate for nomination as a Labour candidate must, in 
addition to his acceptance of the platform, undertake not to nominate as a 
candidate unless selected by the organization (which immlves submission 
of his claims to the same authority before every election), and pledge himself 
to vote in Parliament in all matters affecting the platform as a majority of 
the Parliamentary Party in caucus determines This itself covers a wide 
range of pohtical action ; and practically (and in some cases expressly) 
it extends to all matters of sufficient importance to affect the life of a Ministry. 
Obviously, a system which commits to a majority the control of the whole 
party vote is one from which much of the moderating and persuasive virtue 
imputed by political writers to “ party ” has gone out. The pledge and 
the caucus have lost the party many supporters, and are assailed with force 
by opponents. They are defended on the ground of their efficacy, and if 
experience justifies the claim, opponents will probably end by adopting or 
adapting the system. Already the Liberal Party is making a more general 
use of the caucus, and it is almost accepted that a conciliation conference 
should precede hostile action in Parliament by discontented supporters of a 
Liberal Ministry. Any considerable extension of the system must pro- 
foundly affect the character of Parliamentary Government as heretofore 
understood. 

In place of a Chamber deliberating in public on the affairs of the country, 
we may see a body split into two party delegations, holding their deliberations 
apart and in secret, and meeting in the Chamber merely to record a vote 
determined on in caucus. In England, tlie feature of tlie day is the domina- 
tion of the House of Commons by the Cabinet. But in Australia, the preva- 
lence of the caucus would threaten the Cabinet as much a'^ the House. 
Where the caucus elects the Ministry, the regular sessions of the caucus 
must, it would seem, tend to supersede the deliberations of the Cabinet, 
at any rate while Parliament is sitting; to ludiig Ministerial differences to the 
arbitrament of the party meeting instead of to the Cabinet or the Premier; 
and to 5u])stitute for the collective responsibility of the Cabinet to Parliament 
the individual responsibility of ^Ministers to the caucus. 

Amongst the methods which have suggested themselves as a means of 
escape from or mitigation of Cabinet domination in England has been a more 
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extended use of the committee system, by analogy to the methods of hnrdl 
government. It is possible that in Australia the movement is one from 
government by the Cabinet to direct government by the parliamentarv 
majority, acting perhaps through committees presided over by a Minister. 

In England the predominance of the Cabinet in the party is fortified bv 
the disposition of honours, and by tlie not inconsiderable patronage whi(*h 
still remains to Ministers. In Australia the Cabinet has none of these aids. 
But there is one other factor— the organization of the party in the country. 
In England the party organization outside Parliament has been the fighting: 
instrument and the intelligence department of the parliamentarv leaders, 
whose ctfi'^'^rs — the party whips— have controlled the party funds. The 
policy ot the party has been formulated by these leaders, who have made 
their own appeal to Parliament and the country. In Australia tlie Labour 
organization has at once a more formal and a more commanding part. The 
fighting platform is tlie immediate party proi>ramnie whi(*]i eveiy parliamen- 
tary candidate must accept, and which, if elected, he is pledged to carrv out 
as far as circumstances will permit. This platform is determined on bv 
periodical conferences of delegates from branches of the State league. The 
conference also chooses a standing executive, in which members of Parlia- 
ment are not especially prominent, and which, indeed, mav easilv become 
their censors. The ([uestion <4 responsibility to the conference was in fact 
raised in 1913 in New South AVales in a fashion which produced a condition 
of acute tension, and threatened a serious disruption of the partv, for the 
conference claimed in the most definite way to review the political action of 
the Parliamentary members of the Party, including the Ministry, and to 
punish what it .should adjudge to be their shortcomings and want of zeal. 
It lemains to be seen whether this ( hum— which was not generallv acknow- 
ledged by members, and was repudiated by Miuister.s— was merely a sporadic 
outburst, or constitutes a definite development of the system of the Party. 
The success which the Labour Party has won is so much attributed to the 
completeness of its organization, that opponents are moved to imitate it, 
and though among them no organization has attained a strent^th which 
enables it to dominate policy, the position, taken as a whole, suugests that 
the political centre of gravity is moving away from Parliament. It s- ems 
possible that Australia may have to follow American and Europi an 
examples (‘f J^gnl i\ cognition of parti< s, at an v rate so as to iv^uTate th-' 
proct ss of s- 1< cting candidates. 

It is not .surprising therefore, that tliere should be much specnlarion as to 
the form responsible government may assunn^ in the near future. There are 
on the one hand those whose ideal is that of Cabinet and Parliamentary 
government, with what they deem its essentials— geneial party loyalty to 
parliamentary leaders, with such fieedom of individual action as will maintain 
the deliberative character of Parliament and the responsibility of the Cabinet 
to the representatives of the people, subject to the present power of dissolu- 
tion in the hands of the (ioveinment as a means of appeal from the retn-e- 
sentative to the constituency. Fmm this point of view, pledge, caucus and 
conference, and the precise and intricate features of the oi^^anizatioii are 
mechanical substitutes for the essential qualities of reason and jiKbnnent 
and have the grave defect of dissipating responsibility. On the\)th( r 
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hand, the election of Ministers in Parliament, fixity of tenure for the life of 
the Parliament, or until the passing of a direct vote of censure, abandon- 
ment of colUctive responsibility, and abolition of the prerogative of dissolu- 
tion are suggested, and in various combinations find many advocates. 
Such means, it is urged, will secure at once stability in administration and 
freedom in parliamentary action. More recently, journalistic enterprise has 
imported from America or Switzerland the ‘‘ initiative and the ‘‘ referen- 
dum,*’ and Labour leaders have given them a hesitating approval . 
According to this plan, the way of salvation lies in recourse to the direct 
action of the people in the work of legislation. Parliament is frankly 
treated as a mere instrument for recording the people's will ; it is not a 
deliberative assembly of the wise. The organization of parties in Parliament 
is an ineffectual attempt at compromise between two conflicting views of 
government, and the next step in constitutional development is to provide 
machinery whereby an educated democracy may take its part in direct 
government. 


8. Administrative Problems. 

One of the most constant problems of modern government is the relation 
of the political part to the administrative j^art of the system. Tlie Cabinet 
meets some of the difficulties ; the responsibility of Ministers to the Legis- 
lature permits that they may be intrusted with a considerable discretion, 
and removes from the legislature the temptation of meddling with the detailed 
work of government. The subordination of otlier officers of Government 
to the Ministers enables the Legislature to treat Ministers as solely responsible. 
Ministers on their part with some show of justice might claim that they 
cannot be responsible for tliose wliom they cannot control ; that, tlierefore, 
a discretionary power of appointment and dismissal must be in their hands 
if they are to answer for efficiency in administration. It is unnecessarv here 
to recur to the mischief of political appointments and dismissals in the pulilic 
service ; but it may be pointed out that the restrictions involved in guarding 
against the evil are some charge upon the services of the State. 

In England it has hitherto been found possible to regulate tlie Civil 
Service without recourse to law, whether as to appointments, proffiotions, 
or tenure of officials. In Australia, the Public Services are governed by 
elaborate statutory provisions defining tlie conditions of admission, the 
classification of officers, remuneration, promotion, and discipline. The 
administration of this body of laws is organized under a Public Service Com- 
missioner or Commissioners, whose important functions are recognised by statu- 
tory provisions designed to secure him against Ministerial pressure. Through 
his hands pass appointments and promotions, and one of his principal func- 
tions is to guard against the inflation of the service. In promotions, he 
has to weigh seniority and efficiency, and here lies his main responsibility. 
Any perlunctory performance of his duty will load the higher ranks of the 
service with indifferent officers ; a painstaking and conscientious selection 
of junior officers is apt to evoke the cry of favoritism. Democratic principle 
rejects any such division of the service as exists in England, where a special 
class of man is introduced after a severe and competitive educational test 
to fill the higher offices. In Australia, the entrance examination for all 
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candidates is not a very convincing test of ability or education ; the succes- 
sive ranks are filled by promotion from below according to rules which limit 
the area of selection. For professional or technical positions there is greater 
freedom of choice, and the tendency appears to be to give to the chief of such 
officers in a Department the functions of a permanent head. The establish- 
ment of the Commonwealth Government and the need for organizing Depart- 
ments before the passing of a Public Service Act gave the opportunity 
for securing some of the best ability available whether within or without 
the services of the States ; and the expansion of public activities calling 
for the creation of new branches or Departments from time to time gives 
similar opportunities to both Commonwealth and State. The Commonwealth 
Public Service Act is emphatic in its insistence upon efficiency and its rele- 
gation of seniority to a subordinate position. 

There has been no indication in Australia of any tendency to make use 
of the Public Service as the election agency for Ministers, as appears to be 
common in some countries. Any such tendency, if it had existed, would 
probably have been checked effectually by the elimination of direct political 
control under the Public Service Acts. But the relation of public servants 
to politics has engaged serious attention in Australia, as in all other communi- 
ties where the solidarity of interest in a large body stimulates common action 
for the protection or promotion of that interest, and where from the nature 
of the case organization is peculiarly easy. The Parliament of Victoria 
was, in 1903, so far impressed with the perversion of the public interest 
which might arise from the pressure of public officers upon members of 
Parliament and Ministers that the whole Public Service, including the rail- 
way service, was removed from the territorial divisions for electoral purposes, 
and was formed into special constituencies. This, however, was repealed 
in 1906. In the Commonwealth and in Xew South Wales, the public servants 
have the benefit of the Arbitration Law, and, as has been seen, the Common- 
wealth has made more than one attempt to bring the State railway servants 
under Commonwealth control. Such measures are based on the view that, 
as Government can hardly concede to its servants the right to strike, it is 
bound to provide them with the means of laying their claims before an 
indifierent tribunal, and that a legitimate mode of pressing these claims 
serves to remove the subject from the political and parliamentary arena, 
wffiere it would be determined less according to its merits than according 
to the amount of effective pressure which could be applied at the moment. 

Generally, the usual restrictions are imposed upon the political activities 
of public officers. But in the case of the Commoiuvealth, the Labour Gov- 
ernment in 1909 removed these restrictions and left the Commonwealth 
service free to engage in the ordinary political action of citizens, subject 
to a prohibition against commenting upon the administration of any Com- 
monwealth Department and disclosing or making use of official information. 

Within the Departments, ^Ministers m Australia probably concern them- 
selves far more with detail than do Ministers in England. Whether this 
in all cases conduces to a more real contiol over the policy of the Department 
may be doubted. 

The desire to eliminate political influence ” from administration has not 
been confined to the matter of the Civil Service. There are many matters 
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undertaken by Government which call for special expert ability, others 
which demand an unbiassed judgment in deabng with conflicting interests. 
This has been recognised in varying degrees as imposing limitations upon 
the sphere of the political part of Government, so as to promote efiiciencv 
in management (as in the case of State railways) or to avoid the intrusion 
of the miscellaneous factors which necessarily enter into any political 
judgment. The management of the railways is vested in Commissioners 
with large powers of independent action, combining the functions of managers 
with many of the powers of a Board of Directors. The relations between 
the iVIinister and the Courts in such a system are delicate, and are occasionally 
strained. Parliament, which has to find the money for any railway deficit, 
must have control over commitments to large expenditure ; the relations 
between the Courts and their stafi may call for the interference of the 
Government and Parliament as a matter of national policy. But this public 
and occasional interference is not open to the objections attaching to Minis- 
terial management with the constant pressure of political considerations. 
[Railway construction may be either an incident of management or a matter 
of policy. After some hesitation, it has been treated as a matter of policy, 
the more particularly as in Australia the construction of railways must be 
viewed not merely as a business enterprise but as a means of developing 
national resources. 

On the one hand, Parliament is entitled to determine the place of 
railway construction amongst the various claimants for public expenditure, 
and to determine the order in which the various railway schemes are to be 
undertaken, as w^ell as to judge of the plan of the work, so far as concerns, 
e.g.y estimates of cost. On the other hand, there is no matter in which the 
decision of a political authority, whether [Minister or Assembly, is more liable 
to be afiected by influences outside "the merits of the case. The position 
has been recognised by some States in the establishment of a Standing 
Parliamentary Committee to which all but insignificant schemes of railway 
construction are referred for investigation and report, and which performs 
fimctions analogous to those of the private bill committees of the Lords 
and Commons. 

The principles applied in the case of the railways are applied in greater 
or less degree in other business relations between the State and the citizens, 
first as a means of securing efficient management, and, secondly, as a means 
of ousting illegitimate influences. The Savings Banks of the States and the 
Commonwealth Bank are illustrations. Similarly, in the admimstration 
of the intricate body of laws for the regulation of the Crown lands, it 
has been found advisable in some cases to constitute semi- judicial and 
special Boards with carefully defined statutory powers for dealing with the 
resumption of lands for closer settlement and the management and rating 
of irrigation areas. The disbursement of funds by the central Government 
for the construction and maintenance of roads is another matter ’which 
hovers between independent management and political action. The Inter- 
State Commission, established by the Labour Government in 1912, has 
an immense range of powers in relation to Inter-State trade and commerce, 
and is, after the railways, the most important case of the use of an independent 
body in administration. Some of the powers of the Commi.ssion arise under 
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the Constitution itself -a finding of the Commission is in certain cases made 
a condition of Commonwealth actKm. In other cases, the Commission is 
intrusted with the amplest powers of investigation, upon the results of whi<‘h 
may be based legislative or administrative action, or judicial proceedings. 
In particular, the Commission is charged with a constant surveillance over 
the operation of the Customs Tariff, avowedly that Parliament may act 
upon authentic information and unprejudiced advice in reconciling the 
several interests which a Tariff . especially a protective Tariff, affects. The 
Commission is in many respects assimilated to a Court of Justice, and its 
members, though appointed only for a term of years, have during that term 
the securitv of a High Court Judge. It has been stated that the Liberal 
Government which assumed office in 1913 proposes to vest the management 
of the postal and telegrapliic services in a body of Commissioners modelled 
as to status and functions upon the Railway Commissioners. 

The existence of these semi-independent authorities involve'^ in many 
cases great complexity of function and relation, with the possibility of sharp 
conflict between them and Ministers. Ultimately, it involves very difficult 
constitutional questions as to the responsibility of Ministers for the exercise 
of statutory powers vested in particular bodies or officers. Usually there 
are left in the Ministiy powers which in the last lesoit will make the political 
view prevail : but the country has tlie safeguard that such inteiference is an 
extraordinary and not an orcUnary exercise of power, that it almost necessarily 
takes place in circumstances which insure publicity, and that it must there- 
fore be based on reasons on whii'h the [Ministry can rely as a justification of 
its action. 

Local government in Australia is entuely the creation of Stature, but 
so far as it goes it carries the tradition of local government in England^ — ■ 
that is, it is viewed as local self-government and not as the instrument of tlie 
central rrovernment. In fact, there is in Australia less of the utilization 
of the machinery of local government for national purposes than there is in 
Great Britain. Police (together with the maintenance of prisons and tlie 
cost of justicej and education are services organized and controlled by central 
departments, and the expenditure is provided for by Parliament. The same 
is true of a.Nylums, Theie is no poor law. but a cmisiderable chantv vote 
is usuallv granted by Pailiament. and the subsidizing of benevolent insti- 
tutions and the relief of umunployment art* regarded as State rather than 
munh'ipal matters. Old-age pensions were provided by the State Parlia- 
ments, and tlieir administration was undertaken by the central departments ; 
th«‘v are now, with invalid pensions and the maternity bonus, administered 
by the Commonwealth Government through officers responsible to it. xVs 
the railways are in the hand.s of the State Governm(‘nts. those Governments 
are brought into (doser relation than elsewhere v/ith the internal communi- 
cations of the country ; roads and bridges are important feeders of tlie railways. 
iMoreovi*!’, these eommunieations are of course essential to development, 
and aie often most urgently called for where there is least abilitv to bear 
a local charge ; and historically there is a connexion between land revenue 
and local works. Large amounts of money have bt'en expended directly 
by the central Government both out of loans and revenue ; and there are 
roads aiul otlier works, distinguished as national ” from those controlled 
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by local authorities. In general, roads are now made and maintained bv 
the shire.s or municipalities, with the aid of a Gov eminent grant. It is 
questioned whether this system altogether insures recognition by the muni- 
cipalities of the national purposes for which the subsidy is paid, and recent 
legislation in Victoria is aimed at bringing main roads under a much more 
direct control through the establishment of a non-political board. 

A large part of Australia is now included in local government areas ; but 
it is obvious that the effectivene.ss of local government must vary with the 
widely different conditions of settlement in the several States. In the 
capitals and other urban areas, government is organized upon familiar lines, 
and undertakes the obvious services rerpured by huge town communities. 
Both in Sydney and Melbourne, the existence of a large number of muni- 
cipalities within the metropolitan district involves the creation of some 
authorities which control services not admitting of separation, of which 
sewerage and water supply are the most important. 

9. The Courts and the Constitution. 

The general piinciple of the division of powers between Commonwealth 
and State, as already stated, is that the Commonwealth received authoritv 
over certain matters specifically enumerated, while the Constitution 
reserved to the States the re'^iduary power : the federal plan is that of 
the United States Constitution. 

Federal government, with its division of power between two authorities, 
demands some method of settling the frontiers and determining the rival 
claims. It rests upon the assumption of a controlling law, and therefore a 
sovereignty above each of the governments c'oncerned. In sucli a svstem 
government is in a peculiar degree based on law ; as Professor Dicev has 
said, Federalism is legalism.*' How that controlling law manifests itself 
in action will depend largely upon the hi.-tory and traditions of a countrv ; 
it does not necessarily, as the cases of Germany and Switzerland show, find 
expression in the arbitrament of the ordinary courts of law. But amongst 
people bred under the influence of the English common law, the control of 
the law has meant in Australia, as in America, the submission of the Constitu- 
tion, with its definitions of and limitations on authoiity, to the interpretation 
of the courts. In countries where the idea of law is more abstract, it mav 
be possible to conceive a constitution existing in an atmospliere outside 
that of the courts, and yet with a legal and not merely a moral or conven- 
tional obligation. But though the British Constitution and its offspring 
know well constitutional rules whic-h aie not cognisable in the courts, they 
deny them the name of laws. That is law which is enforced in the courts ; 
for that which is not enforced in courts, Englisli legal philo.sophy does not 
readily find a name. Even in Germany, with a legal philosophy widely 
diffused through her government, the idea of law, unsupported in con.sti- 
tutional relations by the action of the tribunals, appears to be giving way 
before the tendency of the self-determining legislature to augment its powers. 

A system in which the courts of law are called upon in the course of their 
ordinary business to consider the validity of Acts of Parliament is strant^e 
to those who live under the rule of parliamentary sovereigntv, and in commu- 
nities wliose constitutions were modelled on the Imperial Parliament the 
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adjustment to a new order has been not without some ditiii'ulties and heart- 
burnings. The principle, indeed, was universally accepted. The rule 
that Imperial Acts applying to a colony are of paramount authority was 
familiar enough ; and it was obvious that if two legislatures with authority 
over the same matter spoke with a discordant voice, the courts could not 
give efiect to the will of both, and must hold that one prevails over the other. 
The occasions for such a conflict of Imperial legislation with colonial legis- 
lation under *’ responsible government were few. In the case of a federal 
constitution where the powers of the central Legislature tvere in general 
not exclusive, but concurred with powers of the States Legislatures, such 
conflicts must be of constant occurrence ; and the Constitution expressly 
provided that in such a case the laws of the Commonwealth should prevail. 
In this class of case the task of the courts has been to determine what is 
inconsistency, a more difflcult task than appears on the surface. But in 
order that a Commonwealth Statute shall prevail or, indeed, operate at all, 
it must be a “ law,” i.e.. not merely passed by Parliament, but within 
the powers committed to Parliament by the Constitution. Inasmuch as the 
Constitution itself is an Act of the Imperial Parliament, it is a law of para- 
mount authority to which the courts must give effect. Where it says that 
such and such a power only shall be exercised, the courts must give effect 
to the limitation, and treat any excess of the grant as ultra vires. Thus the 
courts have the more delicate task of interpreting and defining the limits of 
the powers of the Commonwealth as often as in any litigation before them 
any such power is invoked. Further, the Constitution, although it is not 
the origin of the powers of the States Parliaments, restricts their powers in 
various ways, and therefore the Courts must consider whether acts of 
the States Legislatures or executives are within the authority left to them 
by the Constitution. Lastly, a written Constitution is no more than a 
frame of government— a certain generality and breadth of description belongs 
to its very nature. A Constitution to contain an accurate detail of all the 
subdivisions of which its great powers will admit, and of all the means by 
which they may be carried into execution, would partake of the prolixity 
of a legal code, and could scarcely be embraced by the human mind. It 
would probably never be understood })y the public. Its nature requires 
therefore that only its great outlines should be marked, its more important 
objects designated, and the minor ingredients which compose those objects 
be deduced from the nature of the objects themselves’’ {per Marshall, C.J., 
McCulloch V. Maryland (1819) ) 4 Wheaton 316). British Statutes are charac- 
terized by a high degree of detail which invites the courts to a literal and 
unimaginative interpretation. A Constitution, on the other hand, is brief, 
allusive, the expression of some clearly dlscernil>le principles of government. 
These have to be worked out in application, and their consequences cannot 
at the outset l^e foreseen. Actually, the implications of a Constitution are 
not less important than its explicit di>positions. Constitutional construc- 
tion, therefore, involves a peculiar responsibility, not merely because of the 
imp(n'tance of the subject, but because of the special nature of the task. 
The courts mu>l adjust themselves to a new stand-point. The task before 
them resembles less the interpretation of an Act of Parliament than the 
development of the common law. In the case of a federal Constitution, it 
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has an analogy to the process by which large departments of the law have 
been built up to contain ‘‘ the unexpressed intention of the parties ” in 
contract. 

It is obvious that such functions as these have a vast political significance, 
and a system which casts them on the courts raises several grave questions. 
Are judges with their training well-fitted for the determination of these 
matters ? One advantage a man of large professional experience possesses : 
he is accustomed to a detachment from mere per>onal views and sympathies 
in his professional judgment and conduct. But something more is needful; 
in the words of ^Marshall, ‘-the judge must mingle with the lawyer's rigour 
the statesman's breadth of view/’ In the region of implied powers and implied 
restraints the legal landmarks become faint ; in the interpietation of some 
vague indefinite power, political battle eries are like siren's songs. When 
great political issues hang on a judicial decision, the whole political interest 
of the communitv is ranged on the one '^ide and the other, and by tradition 
the defeated litigant is not in a generous mood towards the court. More- 
over, in making judicial appointments. Governments can hardly avoid 
giving some weight to the prospective attitude of the judge towards con- 
stitutional matters, and there is the temptation to subordinate unduly other 
considerations of fitness to this. The system is obviously one which puts a 
strain upon the Bench, the Executive, the Parliament, and public 
opinion. 

But it is easier to point to drawbacks than to suggest a remedy if the 
reality of Federal Government is to be preserved. The frank acce2>tance 
of political in place of legal control involves either the paramountcy of one 
of the Governments concerned or of some authority external to both. In 
the United States, this was impossible. In Canada, the system is mixed — 
both Dominions and Provinces are siiliject to legal control through the 
courts, while the Provinces are subject also to the political control of the 
Dominion Government, wdiich may disallow their legislation. In Australia 
and Canada, there is the resource of submitting some at any rate of these 
great questions to the political control of the Imperial Government, which 
has the same power of disallowance ; and at the beginnings of the Australian 
Constitution there was in fact a moment's hesitation as to the proper mode 
of working out some of the problems of federalism. The Supreme Court of 
Victoria and the Privy Council on apjieal looked askance at the American 
decisions as political wolves in legal sheepskin, and. rejecting ail implied 
restraints on power in law. sought to reconcile the plenary powers of a Par- 
liament with that mutual forbearance which federalism demands, by reference 
to the political supremacy of the Imperial Government and the Imperial 
Parliament, as a means of preventing encroachment by the one authority 
upon the other. Perhaps the most notable decision of the High Court is 
that in which it rt‘jected this easy means of avoiding responsibilities : held 
that the delimitation of spheres was a legal ([uestion as to the existence of 
power, and not a political (piestion as to the proper use of powers : and 
declared that a view which would refer ([uestions of everv-day action to the 
supervision of the Imperial Government was a negation of that self-govern- 
ment to wTuch all Australia was accustomed, and was totally inconsistent with 
the notorious purpose of the Constitution to enlarge that self-government. 
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It was in the same case that the Hiuh Court vindicattMl its own position 
under the Constitution as against what it deemed the eiu-rouchment of the 
Privy Council. 

The constitutional importance of the High Court of Australia ari>es from 
the fact that it is the supreme court of appeal in Australia, and that on con- 
stitutional matters, wiihiii sec. 74 of the Constitution, no appeal lies to the 
Erhy Council except where the High Court for special reasons certifies that 
the question is one which ought to })e determined hv the King in Council. 
The peculiar prominence which events have given to the High Court biings 
us to a particular consideration of tlie suhjtMjts in tlie power of Commonwealth 
and State respectively. 

10. Commonwealth and State Functions. 

In the sphere of Federal authority, precedence must be accorded 
to the matters of defence and fiscal relations. Here the State 
services of Defence and Customs were wholly transferred to the exclusive 
authority of the Commonwealth Parliament. Subject to the constitutional 
provision of inter-state free-trade, power was given to make laws with 
respect to external and inter-state commerce. Two other State services, 
closely connected with external commerce— lighting and buoying, and 
quarantine — were also transferred, as was the post office, with the 
telegraphs and telephones. Of the 39 subjects granted to the Common 
wealth Parliament, some, like " external affairs,’’ “ immigration,” 
" naturalization and aliens,” point to the established need of a single voice 
to speak for Australia in her external relations. Others, such as trade- 
marks and patents, banking and hills of exchange, go some way towards 
bringing commercial law “ into federal hands. Currency and coinage are 
always regarded as fittest for a central authority, and in Australia the 
power of the Commonwealth Parliament is fortified by prohibitions to the 
States. Weights and measures are federal for like reasons. Marriage and 
divorce are suggested by warnings from tbe United States. Alone amongst 
the miscellaneous powers, "* invalid and old-age pensions ” and an arbitra- 
tion power to deal with industrial disputes passing the boundaries of any 
one State, were calculated to make any Avide appeal to political feeling. 

From the nature of the case, it is not possible to define the States' powers 
by enumeration. But the residuary power includes sueli important matters 
of administration as the lands, public liealth, mining, railwavs. education, 
police, and local government : the wliole law of property and most civil 
rights : all trade and commerce, except foreign and inter-state commerce ; 
and all industry and industrial relations except ^o far as they mav be ])roiight 
into the Commonwealth sph(*ro ('onciliation and arbitiation bv the existence 
of some form of dispute extending ])eyond the limits of anv one State. The 
State power thus embraces tliose social matters which in all modern countries 
are arousing the deepest concern, as w(41 as tlios(‘ matters of public economy 
which in a new country engrc.s^ the gi’eate-t amount of public attention 
and constitute in ordinary tinier tlie politics of a dependenev. 

According to the view cnrient at the time of the establishment of the 
Commonwealth, the task w]ii(']i lay before the Coveininent at the outset 
was no doubt a hea\ \ one. j he oiganization of the transferred Departments 
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carried with it the need for replacing the varying laws of administration 
of the States by an uniform law, work of an essentially departmental kind 
in which Parliament would concern itself but little, and the public not at all. 
Defence, on the other hand, called for constructive statesmanship, but in 
1900 gave little promise of prolonged or keen political interest. Then there 
was trade and commeice. as to which the Constitution imposed on the Par- 
liament the task of framing an uniform tariff for Australia within two years, 
and declared that on the accomplishment of that task, inter-state free 
trade should be established. The fiscal (jiiestioii was thus the burning ques- 
tion. which in the first instance defined the lines of parliamentary parties, 
ranged old opponents against each other in familiar contest, brought out 
old conflicts of interest, and. from the divergent policies of Xew South Wales 
and Victoria, gave to the struggle something of an inter-state character. 
But even in regard to the tarift‘, there was a general desire to effect a settle- 
ment, and to relieve trade from the hindrance of a fluctuating policy. That 
matter settled, everything pointed to calm in the federal sphere, and there 
was room for reasonable doubt whether federal politics when the first work 
was done and the glamour of the inauguration departed, would be suificiently 
stirring to attract the more robust type of politician, or to command a live 
public interest. 

The actual history of the Commonwealth during its twelve years of life 
has been very different from the anticipation. The sessions of Parliament 
have been as long as those of the States ; its proceedings have been con- 
tentious enough to produce the closure in its various forms ; Ministries have 
followed each other in rapid siiccession^the Ministry which took office in 
June, 1913, is the tenth Government of the Commonwealth ; elections have 
stirred the depths of political feeling and have called out the most strenuous 
efforts of party organization, with the result of raising the percentage of 
electors voting from 46.86 in 1901 to 73.43 in 1913 ; and the issues which 
have led to this public interest are exactly those which were regarded as 
outside federal politics. In several cases, the successful passage of an Act 
through Parliament has been only a stage in the conflict, which has been taken 
up in the courts, and eventually been passed on to the electors through 
propo.sals for the alteration of the Constitution so a.s to invest the Parliament 
with additional powers. 

11. The Development of the Federal Constitution. 

The first important constitutional principle laid down by the High 
Court was that if either Commonwealth or >State attempted to give 
to its legislative or executive authorit-y an operation which would 
fetter or interfere with the free exercise of the legislative or executive 
power of the other, the attempt unless clearly authorized by the 
CWstitution was invalid. This doctrine, first laid dovn in favour of 
the salaries of Commonwealth officers against the taxation of the States, 
was applied to protect the States against the application of the Commonwealth 
Ai'bitration Act to disputes between the States Governments and their 
servants employed on the State railways. The second great principle was 
that, the Constitution liaving divided powers of Government between Com- 
monwealth and States, the powers of the Commonwealth must be interpreted 
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coDsistently with, the maintenance of the division, and therefore if a par- 
ticular grant of power to the Commonwealth would according to one con- 
struction extend in substance to nullify that division and to give to the 
Commonwealth a general paramount authority, it must be rejected in favour 
of a more restricted application, consistent veith the general scheme. This 
principle was first explicitly enunciated in connexion with what was known 
as the ‘‘ new protection ’’ — the policy of guaranteeing to the employes in 
protected industries the advantageous conditions which protection made 
possible. The difficulty was for the Commonwealth to accomplish this 
under a Constitution which left the regulation of industry to the States. 
By an ingenious use of the power of taxation, the customs duties were in 
certain cases balanced by an excise, remissible on proof of compliance with 
specified labour conditions. In the High Court this Act was challenged by a 
taxpayer, and a majority of the Court held it was ultra vires : in substance 
the Act was not one of taxation at all, it was a regulation of industry; and if 
the power of taxation sanctioned what had here been done the same device 
would enable the Commonwealth to regulate anything whatsoever, and so 
make the federal scheme illusory. Developing the same doctrine, the Court 
in subsequent cases emphasized the fact that in the region of commerce the 
Constitution which giunted to the Commonwealth the subject of foreign 
and inter-state commerce, impliedly forbade it to regulate the domestic 
commerce of the States. The application of these doctrines was fatal to the 
attempt to establish the Union Label under the cover of a Trade Marks Act ; 
to regulate the contracts of corporations under the Australian Industries 
Act; to establish a common rule affecting ail employers in a particular industry 
under the Arbitration Act. It also limited the operation of the Arbitration 
Act in various respects, and in particular established that the Commonwealth 
Court of Arbitration in its awards was subject and not paramount to State 
laws. Fiually, it limited the scope of the Commonwealths power of inquiry 
by Royal Commissions to matters within the present power of the Common- 
wealth Parliament, and prevented the inquiries extending to matters within 
the exclusive authority of the States. ]Most (»f these matters had been the 
subject of keen parliamentary contests, which included a severe questioning 
of their legality. In the High Court itself, after the number of justices had 
been raised from three to five, there appeared a sharp division of opinion 
on the Bench as to fundamental principles on interpretation, and the two 
new justices commonly dissented from the respect paid by the majority to 
the reserved powers of the States. 

The differences on the Bench illustrate the peculiar difficulty of the 
Australian situation. The (.onstitiitioii has two sources — one American and 
one British. The federal element in the Constitution is that which is drawn 
from America ; and the essentials of federalism were developed in the Supreme 
Court of the I nited States in (‘onditions which precluded anv exaggerated 
regard for the acts of Legislatures as such The principle of people's 
sovereignt} impoited that all Legi';latures held the’r powers by delegation 
and upon a trust. The Constitutions. Federal and State, were full of express 
restraints upon legislative competence in the interest of individual right, 
and. apart from such provisions, the doctrine of natural rights affected 
(and continues to affect) legal as well as political thought. In Australia, 
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most of these conditions were absent, and though the American model has 
furnished the federal relation in her Constitution, her Legislatures have the 
traditional attributes of British parliamentary institutions so far as these 
are possible in a non-sovereign community. Here, then, are two principles 
co-existing in the same Constitution, and each admittedly demanding some 
concession from the other. The question is — how much ? \yhich is the 
preponderating principle — federalism or parliamentary sovereignty ? The 
majority of the High Court has considered that federalism is the governing 
principle, and has sought its guide chiefly in the decisions of the United 
States, while recognising that in many matters there are diflerences which 
prevent the analogy from being perfect. The minority on the other hand has 
rested more on British traditions, and has relied on the principles laid down 
by the Privy Council in cases concerning immediately Governments either 
unitary in form or, like the Dominion of Canada, based on a diflerent federation 
from that of Australia. 

This has been the character of the legal contest. The political conflict 
has necessarily been waged in a less refined atmosphere. 

On the policy of the '' new protection ” indeed there was little diSerence 
of opinion. Free-traders and protectionists alike were in agreement that 
where the law secured a market for the manufacturer by high duties, the law 
should not leave the employes to a competitive wage. The question was as 
to the mode in which the aim should be attained. Already there were in 
all but one of the States authorities for determining fair and reasonable wages, 
who in considering what wages an industry could bear would take into account 
the extent of protection which the employer enjoyed against foreign compe 
tition. But here another industrial problem arose from the establishment 
of inter-state free trade. A State authority could fix wages only within 
the State, and employers there were exposed to unrestricted competition 
from other States in which the labour conditions might be less onerous. The 
fear was excited that either the least favorable conditions for labour might 
be the standard for regulation generally, or industry might flow from the 
States with high wages to those with low wages. Unsuccessful efforts to meet 
the situation through a voluntary surrender of limited but sufiicient powers 
by the States to the Commonwealth are the contribution of Liberal policy 
towards the solution of the problem. Labour finds in it a proof of the unity 
of Australian industrial conditions and bases on it a demand for unlimited 
federal control. 

Another important factor in the situation has been the Commonwealth 
Arbitration Court. Designed by the framers of the Constitution for dealing 
with the rare case of industrial crises of national magnitude, the Court has 
come to be sought by the trades unions in preference to State machinery, 
and has become the most active of the industrial authorities in the Common- 
wealth. The definition of its powers and functions had been the most con- 
tentious of the tasks of the High Court. Unable to limit the terms of the 
Constitution to the class of case originally contemplated, the High Court has 
yet to give effect to the fact that the Constitution does impose some limits 
on the jurisdiction of the Commonwealth Arbitration Court. In the result, 
distinctions become very fine ; diflerences of opinion emerge in the High Court ; 
and the discontents of those who find barriers impeding their access to the 
C.1-2154 2 u 
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Arbitration Court are joined to a feeling of grievance and irritation at what 
is deemed the artificial treatment of great issues 

12. Constitution Amendment. 

The most potent factor in the political development of the Common- 
wealth has been the democratic natiir ^ of the Constitution, so that 
politicians aiming at great social and economic changes have seen before 
them an open way unbarred by the Legislative Councils in the States. 
The Labour Party has come to concentrate its main eSorts upon federal 
politics, to use or compel the use of federal powers for purposes which make 
the Commonwealth Parliament and Commonwealth elections the scene of 
the modern social and industrial conflict. The decisions of the High Court 
having marked out the limits of attainment within the Constitution, the 
amendment of the Constitution has become the immediate objective of Labour 
politics and the preservation of the Constitution ’’ a rallying cry of their 
opponents. 

The Labour Party, on assuming office in 1910, set themselves at once to 
free the Constitution from the limitations settled by the High Court decisions, 
and passed through Parliament a measure for altering the Constitution so 
as to bring under federal control all commerce and industry, including the 
regulation of commercial trusts, and the whcle subject of labour and employ- 
ment. A separate measure proposed to enable the Commonwealth to 
nationalize any business declared by Parliament to be a monopoly. The 
proposals were submitted to the electors by referendum in 1911. and were 
decisively rejected. In 1913 the proposals were again laid before the electors 
at the time of the general election, and were again rejected, though by slender 
majorities only The use of a general election for a referendum is tempting 
for many reasons, but it may detract from its value as an expression of public 
opinion on the measures submitted. Practically the short Australian ex- 
perience appears to show that where measures for the alteration of the Con- 
stitution are promoted by a Government which is asking generally for a re- 
newal of the confidence of the people, the electors will not separate the pro- 
posals from the Government, and their yes in the referendum goes along 
with their votes for Government candidates for the Senate and the House 
as their ‘‘ no ” goes with votes for the Opposition. In 1913, the referenda 
dominated all other matters as a subject of political discussion, while the 
personal issues of the election applied a stimulus which brought electors to 
the poll. 

It has been said that the most important part of any Constitution is the 
provision for its alteration. Constitutions have been conceived as voluntary 
grants by the mler, as compacts between rulers and people, as agreements of 
the people, and as direct expressions of a national will. A nation s concept 
of sovereignty is usually to be found in the provision for the alteration of 
its Constitution. In the Australian Constitution, the principles of parliamen- 
tary government, of democracy, and of federalism which run through the 
whole instrument are at work in the amending clause. Parliament has the 
sole initiative, and in this case must act by absolute majority. The 
possibility of disagreement between the Houses is provided for, and the 
provision difiers significantly from that applicable to ordinary legislation. 
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The ordinary dead^lock machinery is available only in the case of bills 
passed by the House and rejected by the Senate, evidently contemplating 
conditions familiar in Cabinet Government. In regard to proposals 
to alter the Constitution, however, bills emanating from the Senate — 
the House of the States — as well as those originating in the House, have 
the advantage of the dead-lock machinery. Moreover, that machinery 
in the case of Constitution alterations is far more simple than that 
applicable to ordinary legislation, for it dispenses altogether with the double 
dissolution. It is enough that a Bill passed twice in one House has been 
twice rejected by the other ; in such a case it may be at once submitted to 
the electors for their approval. The reason for the difierence in the schemes 
is that ordinary legislation is essentially a function of Parliament, and the 
reference to the people is made only as a last resort after the failure of all 
other methods of reconcilement. In the case of alterations of the Consti- 
tution, the people are not mere arbiters between the Houses ; they are 
themselves participators in the Act. Federalism has invoked the ” political 
sovereign — the electors — to assume a part in the legal sovereignty.” It 
was the people of the Australian colonies who adopted the Constitution ; 
without their approval no alteration in it can be made. 

The alteration of a federal constitution is a revision of a compact between 
the constituent States. It is, therefore, reasonable to expect some recogni- 
tion of this in the machinery for approving such alterations. This, in Aus- 
tralia, is effected as in Switzerland in conjunction with the submission to the 
people. An alteration of the Constitution requires a national and a federal 
majority — a majority of the whole number of electors of the Commonwealth 
who have recorded their votes, and a majority of States, the latter ascertained 
by the votes cast by the electors in the several States for or against the pro- 
posal. The Parliamentary representation and the territorial integrity of the 
Stat- s are protected by the further provision requiring the assent of a 
State’s electors to any alteration therein. 

The direct participation of the electorate in the act of amending the Con- 
stitution is no doubt a dethronement of Parliament. But the principle 
which governs the mode of alteration is in truth derived from parliamentary 
government. There is no attempt to see into the distant future, to provide 
by superior wisdom for generations which might not know so well how to 
govern themselves. The framers of the Constitution were themselves accus- 
tomed to the flexibility of constitutional arrangements ; they were them- 
selves the product of a dynamic age and society, well aware that rigidity 
was not the same thing as stability. They knew, too, that while the people 
of Australia might accept a regime of law, that law must be consistent with 
their sense of self-government : it must no more be the dead hand of their 
own past than the decree of an external authority. 

In America, the artificial majorities required by the Constitution and the 
inequality of population in the several States, combine to make large amend- 
ments in the Constitution impossible and create a problem which suggests 
desperate solutions. In the absence of amendment, the courts control the 
situation in a way which recalls the constitutional struggles of the seventeenth 
century in England, as even more do some of the remedies suggested. The 
judges are invited to make a more political and less legal interpretation ; 
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even to treat the Constitution as something greater or something less than a 
legal text — an enunciation of principles capable of indelinite modification in 
the face of changed social and economic conditions, and of changing political 
ideas concerning the relations of government to the citizen. Grave and 
responsible writers discuss, in ominous conjunction with these suggestions, 
plans for hindering the courts from pronouncing judgment against the 
validity of statutes, or for securing decisions favorable to their validity — 
special modes of constituting the bench ; judicial appointments in relation 
to the power of overruling prior decisions ; election of judges ; a less secure 
tenure ; removal by the Legislature or recall by popular vote, and replacement 
by “ progressive ” minds. 

The Australian Constitution, by the ease with which it can be amended, 
leaves the courts no such final control. They are under no necessity to resort 
to bold or ingenious constructions to meet the political conditions of the 
country. If their decision is adverse to an Act of Parliament, it need be no 
more than a suspensory veto, which, if not in accord with the national \vill, 
can be readily set aside by an alteration of the Constitution conferring upon 
Parliament the powers desired. As already stated, the appeals which have 
been made to the country to alter the Constitution as interpreted by the High 
Court, have not met with success. 

13. Imperial Relations. 

The principle of responsible government was the division of functions 
between two authorities, each of which was answerable for its own 
sphere. The Colonial Government was solely answerable to its citizens 
for the internal afiairs of the colony. Whatever touched the external 
relations of the colony — with the mother country, with other colonies, or 
with foreign States — was Imperial, which meant that it was in the hands of 
the British Government. Y^t it was evident that in spite of the 
limitation of the colonial functions, some internal afiairs might in certain 
contingencies assume an Imperial character; there must, therefore, be a reserve 
authority in the British Government of a controlling or supervisory kind. 
Attempts to state the division with legal precision were discouraged, and 
the scheme was consequently left free to develop through the course of 
political events. Time has done its work. The growth of the Colonies in 
population, wealth, and importance has been accompanied with a continually 
expanding sphere of self-government. One after another matters once 
deemed ‘‘ Imperial ’’ have been relegated to the Colonies, whose altered 
status has been recognised by distinguishing them as Dominions.’' The 
alteration of their Constitutions is a right which in the Australian Colonies 
was recognised as early as 1850, and is conceded to every representative 
Legislature by the Colonial Laws ^ alidity Act of 1865. By successive 
steps the self-governing Colonies have come to control their commercial 
relations with other parts of the world, whether within or without the Em- 
pire. The currency, marriage and divorce laws, the exercise of the pardoning 
power, the conditions of naturalization, admission and expulsion from the 
territory, the care of native races, have all passed into self-government. 
In the sphere of commerce, the Dominions are treated as distinct units, 
standing outside commercial treaties unless they assent to them, denouncing 
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them when they think fit, and in substance negotiating with foreign powers. 
In matters of shipping, they exercise direct control over the coastal trade and 
over vessels registered in the colony, and the British Government has practi- 
cally abandoned control for such representations as it might make to a 
foreign state. The Dominions maintain their own defence forces, and control 
them even on the high seas. In the case of political treaties, the Empire is 
necessarily treated as a single unit ; but it is recognised that no treaty par- 
ticularly affecting the interests of a Dominion shall be concluded without 
consultation, and the Arbitration Treaties of 1908 and 1911 and the Pecuniarv 
Claims Treaty of 1911 with the United States went so far as to provide for 
the separate assent of any Dominion afiected by any question to be referred 
to arbitration. 

In practice, then, the Dominion of the twentieth century by no means 
confines itself to internal affairs.” Each has its own distinctive problems 
in relation to the world without it, and is busy fashioning a policy to solve 
them. The organization of defence has been stimulated by a consideration 
of the special risks to which the situation and the policy of the Dominion 
exposed her. The old conception of “responsible government” is inadequate 
and seeks a new terminology and a new interpretation. Dependency on the 
mother country is superseded by the “ voluntary co-operation ” or “ partner- 
ship ” of the sisters ; the “ colonies ” have become “ the nations ” ; the 
Dominion’s Ministers periodically assemble as "'colleagues” of the British 
Ministers in an Imperial Conference, and are there admitted to the most 
secret matters of State. Where does all this tend ? According to one view, 
the movement is towards a system of voluntary alliances, and true statesman- 
ship lies in removing all obstructions to nationhood. It must be recognised 
that every “ nation ” has the right to make what arrangements it deems 
necessary for the welfare of its inhabitants and the government of its terri- 
tory, even though they are detrimental to those of other nations within or 
without the Empire. These include arrangements of trade, the determina- 
tion of the persons who shall be received as settlers, and the terms on which 
they shall be received. Each of the nations must assume the responsibility 
for its own defence, and must maintain and control its own forces. One by 
one the ties which bind the nations to a British Cabinet and Parliament will 
fall away, until the sole legal bond will be the common and equal subjection 
of all to the Crown. The new relation would be neither supremacy nor 
federation, but an equal alliance which would leave intact the sovereign 
right of each ally to act upon her own responsibility in foreign affairs in the 
last resort. 

These views were enunciated by Mr. Jebb in his Colonial Natio7iaUsm, 
published in 1905. As an interpretation they made a deep impression on 
Australian thought, and did much to stimulate the national self-consciousness 
they predicated. As a forecast, however, they were accepted with some 
scepticism and not w^elcomed or acknowledged as an ideal. Yet in pro- 
portion as the “ national ” activities enter into the self-government of a 
Dominion, as its interests and policy come into contact with those of other 
countries, the question of responsibility forces itself into consideration. If 
the determination of policy and responsibility for action be with the Dominion 
Mr, Jebb’s conclusions as to disintegration seem inevitable, whatever one 
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may tJiink of the prospect of alliance. If, on the other hand, the British 
Government is to remain responsible, that Government must have the final 
determination, and with the increased activity of the Dominion Government 
in what used to be the Imperial sphere, the occasions for an active partici- 
pation by Great Britain in the policy of the Dominions must increase. It 
requires no great amount of prescience to see that such a system would not 
work — it would be as little consistent with the traditions of Great Britain as 
with those of the Dominions. There is a third possibility. We may develop 
some organ, neither the British Government nor the Dominion Government, 
but composed of both, for deliberating, determining, and acting in the name 
of all, combining responsibility with power. As yet the periodical ‘‘ Con- 
ference ’’ with its permanent secretariat, and subsidiary conferences, is all 
that is firmlv established. The Committee of Imperial Defence, used in con- 
junction with Conference of 1911 and the conversations with the Canadian 
Ministers in 1912, is apparently offered tentatively as a means for more 
continuous consultation, but has evoked criticism as being essentially an 
adjunct of the British Government. It is probably true, as Lord Milner has 
observed, that any great step forward will demand some formal and conscious 
act of constitution-making. That is possible only if backed by a public 
opinion throughout the Enqnre sufiheient to carry constructive statesmanship 
over the many obstacles which bar the path. Such an opinion does not 
yet exist But Australians are now at any rate conscious that there is an 
Imperial problem to be solved, and in their maturer political growth are 
less disj< sid than in their youth to a sensitive repugnance to all discussion 
of the matter as disloyal to the ideal of self-government. 
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CHAPTER XIV. 

MISCELLANEOUS NOTES ON AUSTRALIA, ITS PEOPLE AND 
THEIR ACTIVITIES. 

G. IL Kin'hhs, F.S.S., F.R.A.S.. etc., Commonuxalth 

Statistician. 

SYXOPSIS. 

1. The People of Australia. 

(а) Race, Physique, and Health. 

(б) Longevity of Australians. 

2. The Trade and Finance of Australia — 

(а) Oversea Trade. 

(б) Public Debt. 

(C) AcCUilULATlON, 

{ d ) Financial Relationship Between Commonwealth and States. 

3. Productive Industries. 

4. Land Legislation and Settlement. 
o. Immigration. 

fi. Postal Ser\t:ces. 

Sf’TKNTIFIC SOCIITIKS AND LiBKRAL EDUCATIONAL EfFORT 

5. Educational Benefactions; 

1, The People of Australia, 

(a) Race, Physique, and Health. 

Australia is a country slightly larger than the Unutd States of America, 
and nearly the same size as Europe, including Russia in Europe, the 
area, population, and density of population of the countries mentioned 
being as follows : — • 


PaiticuUrs 


Europe United States Australia. 


Area in square miles. . . . 3,860,368 ' 2,973,890 2,974,581 

Population.. .. ,. 452,153,642 - 91,972,266 4,668,707 

Deiisitt^ (persons per '^q. mile) 117 '13 30*93 1*57 


The control of so large a territory by a mere handful of people 
naturally oSers difhculties of a iinitjue character, one of which deserves 
special mention, viz., that arising from the adoption of what is known 
as the “ White Australia ” policy, by which it is hoped to avoid 
difficulties that have arisen in some other parts of the world, where 
heterogeneous, or apparently heterogeneous, populations are associated 
in civic life. 

Australia embraces 1,825,261 square miles south of the Tropic of Capri- 
corn, and 1,149,320 square miles within the tropics, and although the high- 
lands of the north will enable a limited but considerable number to live 
in what is really a non-tr epical region within that tropic, the problem of 
peopling the north is that of establishing, in tropical regions, a white race. 
Experiments are being made at the present time to develop the northern 
portions of Australia, and valuable scientific investigations in tropical 
medicine, which may be helpful in this eSort, are being made at the Institute 
of TiOpical Medicine in Townsville. There is little doubt that these will 
throw some light upon the subject, and assist materially in bringing the 
problem to a satisfactory solution, if that be possible. 
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In regard to the range of climate of the principal towns, it may be 
mentioned that meteorological researclies shew that the mean annual tem- 
perature at Darwin is 8*2*7° Fahr., while at Ballarat it is only 53 *2° Fahr., 
while the mean annual rainfall ranges from 61*7 inches at Darwin to *3 
at Kalgoorlie. 

The Australian people, with regard to racial (‘onstitution. are virtually 
British, as the following figures from the last census shew, and it may be 
added that the descendants of other European races disclose but small 
diSerentiation from their fellow citizens of British origin. The percentages 
of the principal races represented are as follows : — 

Australian born, 82*90 per cent. : natives of United Kingdom, 13*37 ; 
of New Zealand, 0 *72 ; of Cferinany, 0 *75 ; of China, 0 *17 ; of Scandinavia 
0*33 ; of all other places. 1 *16 ; that is to say, at the date of the census, 
1911, no less than 97 per cent, had been born either in Australasia or in the 
United Kingdom. 

The evolution of the Australian people, therefore, may be regarded as 
that of the British people under changed climatic, social, and economic 
conditions. 

5Yith regard to the physical proportions of the Australian people, a 
considerable number of measurements has been made in all the 
States in connection with the military system of Australia, and from 
these measurements the following table has been deduced : — 


Age. 


12 

13 

14 

15 

1 

16 

17 

18 

Height . . 

in''. 

55 '3 

56*2 

' 59.2 

61 *5 

i 63*7 

65*2 

66*4 

Weight . . 

]b3. 

72-2 

79*6 1 

1 87.2 

98*5 

110*9 

118*9 

128*2 

Weight divided 

bv 


1 






heEht (lb--, s- 

in:) 

1-31 , 

1*39 

1*48 

1 *60 

1*74 

1*83 

1*93 

Ponderal index 


22-8 

22*7 1 

22*7 

22*7 

22*8 

22*8 

22*9 


In tho above table the ponderal index is given. This index represents 
the ratio of the cube root of the weight divided by the height, and multiplied 
by some constant. IVhen the weight (W) is expressed in grammes, and the 
height (H) in centimetres, one sees that the result IV^/H is equivalent to the 
ratio of tlie side of a cube of water the same weight as the person to his 
actual height, and is thus a ratio, large for heavily built, and small for lightly 
built individuals, but independent of their actual weight. The ratio usually 
adopted is 100 times the above, and on the average is about 29 at birth, 
falls to 22-i at about eleven years of age, and rises to 21 or 25 in old age. 
Measurements of 959 Oxford University students between the ages 18 to 23 
gave about 23 *25 as the average. The average Australian male of the same 
age has a ponderal index of about 22 *9. and this number was deduced from 
over 120.000 youths. It is obvious that the Australian is fairly well set up. 

Equally remarkable with the great variety, already referred to, of the 
Australian climate, is its salubntv. 

In regard to the death rates in various parts of the world, Xew Zealand 
occupies the premier place with an annual death rate of only 8*9 per 1,000 
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(1912), and next to it comes the Australian Commonwealth. For the quin- 
quennium 190(>-10 and the two years 1911-12 the death rate per 1000 was 
10 *75 and 10 *35 respectively. There has been a fairly steady decrease for the 
last thirty years, the death rate being 15*63 for the quinquennium 1881-5. 
This decrease of over 30 per cent, in so short a time is very remarkable. 
The similar rates for 1911 for other countries are: — Canada 12*6, Norway 
13 *2, Denmark 13*6, Sweden 13*8, Netherlands 11*5, United Kingdom 11 *8, 
the German Empire 17 *3, France 19 *6, Italy 21 -I, and European Russia 
31 *1, this last, however, being for 1905. 

The table hereunder of rates per 1000 of the population for deaths from 
various causes reveals certain striking features to which attention mav be 
drawn. In the period covered by the table, infantile mortality has fallen 
from 126 per 1000 to about 70, a little over one-half. T}q)lioid, which was 
0*55 per 1000 in the quinquennium 1881-5, is now only 0*12, diphtheria 
and croup, which were 0*51 in 1886-90, are now only 0*16, and pulmonary 
tuberculosis has decreased from 1*31 to 0*66, say, to one-half. Cancer, on 
the other hand, has about doubled, having increased from 0 *36 to 0 *75. This 
diminution in the frequency of death from tuberculosis and increase in that 
from cancer is however general. 




Death 

-RATES 

FROM VarIOU'^ 

(\\rsEs. 



Period 

General 
Death 
Rate per • 
l.UOO. 

Infantile 

Mortality 

pel 

1,000 

Typhoid 

Fevt;r 

per 

100,000. 

tirades 

]>er 

inu,t)(H). 

Sea rift 

I eVfi 
pet 

100,000 

Diphtheria 
and Cioup 
pei 

lOo.OOO. 

Pulmonary 

Tubereuloriis 

per 

100,000 

Cancer 

per 

100,000. 

1881-1885 

15 '69 

126 

55 

‘s 

7 

43 i 

131 

! 36 

188G-1800 

14-85 i 

120 t 

52 

3 

5 

51 

121 

i 42 

1891-1805 

13-32 

108 ! 

25 

10 

4 

35 ! 

107 

50 

1896-1900 

12*75 ' 

112 

34 

11 

4 

16 , 

95 

• 58 

1901-1905 

11-76 ' 

97 ' 

22 

4 

2 

10 ! 

89 

! 63 

1906-1910 

10-75 

78 t 

16 

0 

1 

10 : 

75 

i 

1911&1912 

10*95 

70 

12 

8 

1 

16 

66 

75 


These favorable facts are reflected in the average length of life of the 
Australian people, as is disclosed in several tables hereafter, the whole 
evidence shewing that, if we except New Zealand, the position of Australia 
is unique with respect to its healthiness. 


(b) Longevity of Australians. 

During the last quarter of a century, Australia, together with almost 
every other country, has given indications of a decided increase in the 
longevity of its people. Contrary to popular opinion, it appears probable 
that native-born Australians of European stock will attain ages at least 
equal to those attained by their immigrant forbears. Such indications 
are furnished (a) by the diminishing crude death rates experienced, (b) by 
the increasing numbers of old persons recorded at successive censuses, and 
(c) still more satisfactorily by the increase in the expectation of life deduced 
from the mortality experience of the population for successive decades. 
Whilst (a) and (h) are indications which may easily be misleading, (c) is 
practically unexceptionable, taken in conjunction with the increasing pro- 
portion of Australian born in the population of Australia. 
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Life tables for the several States and for the Commonwealth of Australia 
as a whole weie prepared in connection with the Australian census of 1911. 
These tables furnish results for each sex and for each of the three decennial 
peiiods 1881-90. 1891-1900, and 1901-10. It may be mentioned that this 
is the first occasion on which a comprehensive investigation of the mortality 
experience of the Australian States has been undertaken. 

For the Conimonwealtli as a whole the following table furnishes the 
numbers surviving at successive vicennial ages out of 1000 at birth according 
to the six Commonwealth tables ; — 


Of 1.000 Males OR 1,000 Females Born, Numbers Surviving to Different 
Ages, according to Australian Mortality Experience, 1881-90, 
1S1B~1900. 1901-10. 






M.d.'S 



Females. 






["'JL-lDOn 

lt)01-l')l() 

' ISSl-lSUO. 

18‘>1-1900. 

1901-1910 

0 



1,000 

1.000 

1,000 

1.000 

1 1,000 

1,000 

20 



700 

803 

845 

791 

1 825 

865 

10 



on 

t)9S 

759 

1 075 

725 

780 

r>o 



43.5 

502 

508 

; 500 

I 566 

632 

so 



104 

120 

143 

j 157 

[ 

1 

i 186 : 

214 


Th^'-^c tiLrnn‘s iiidicatt* tliat, areordiog to the latest Australian experience, 
56'] por ertu. of .ill males ])()rn will reaeji age 60, and 63J per cent, of all 
females, wliile no fewer tlian 14-^- per cent, of all males and 21 J per 
cent, of all female> bom will rtau h 80. At the present time the result is 
probably still mf>n‘ t.tvorable. The>e results are an interesting evidence 
of the numbcu’s of Mirvivors a('eor(ling to the .successive experi- 

en('e3. For lU'^r.in. e, wliile. ac-eording to the 1881-90 experience, 43.1 per 
cent. <4 <01 m-h^^ and ."jii por cent, of all females born would reach age 60, 
according to tli.it. for 1901-10. tliese proportions are, as mentioned above, 
increa''e(l to pf*r <‘»_*nt. for males and 63| per cent, for females, 

A (lithn'^Mit view of this improvement in rates of mortality is given in 
the table hci'ouuder. wha h furni'^hes foi various ages the avei’age annual 
Au-tnih,in mte^ ot mortality pei 10 fm for the three decennia 1881-90, 
1891-190(X and 1901-10 


Annual Hates 

')F ^loRTALITY PER 10,0t)0 IN 

Australia 1881-90, 

1891-1900, 



AND 

I'.'Ol-lO 






M 



IVmalt'S. 


.VSTP 




- - - _ 


_ 



nUl- I'.i'fO 

I'jOl-iyiu 


1S91-1900. 

1901-1910- 

0 . 

1.325 

1,1M 

951 

1,157 

1,014 

795 

10 . . 

2.5 

23 

18 

24 

20 

16 

20 . . 

71 

47 

37 

53 

39 

3.3 

40 .. 

113 

97 

82 

104 

84 

72 

60 .. 

323 

303 

258 

240 

225 

192 

80 . . 

1,30.5 

1,384 

1,380 

1,245 

1,224 

1,133 
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Up to age 60 there is quite a remarkabie diminution in the rate of 
mortality in each sex. This, indeed, holds up to 70, but from that age 
onwards the rates are in some cases slightly higher in the later than in the 
earlier decennia This is, of course, a consequence of the fact that if deaths 
are postponed by diminishing the number dying early, they ' will tend to 
swell those at higher ages, and under ordinary circumstances must increase 
the rates at such higher ages. 

A representation of the position, which from some points of view is more 
satisfactory than either of the foregoing is that which exhibits for various 
ages what is known as the expectation of life,” 2 .e., the mean duration of 
life beyond a given age of those who attain that age. 

The following table furnishes for various ages the results deduced from the 
Australian experience for each sex for each of the three decennia under review : — 

Australian Expectation of Life, 18:^1-90, 1891-1900. and 1901-10. 


I’enuilcb. 


Age 



, ISSl-lSMO. 

IS'Jl-lUUO. 

lOOl-I'JlO. 

' IMI'ISOU. 

isyi-nxM). 



Years. 

1 Years. 

Y'ears. 

Years. ! 

Years. 

Years. 

0 

! 47-2 

1 51*1 

5.7-2 

.50-8 

54-8 

58-8 

10 

.. i 48-9 

51-4 

53 5 

51-9 

54 5 

56-4 

20 

40 • G 

: 42-8 

44-7 

43-4 

45 • 7 

47-5 

40 

26-5 

i 27-6 

28-6 

! 291 

.30-5 

31-4 

60 

. i 13-8 

i 140 

1 14-3 

15-4 

15-9 , 

16-2 

80 

. . ! ,7-1 

5-0 

5 0 

5-3 

5 -.5 

5-7 


These results shew that for the 

whole of life there has been an 

incrt^ase 


of no less than eight years both for males and females in the expectation 
of life when the experience for 1901-10 is compared with that for 1881-90. 
Similarly there has been an increase of about four and a half years in the 
expectation for each sex at age 10 and an increase of slightly more than four 
years in the expectation for each sex at age 20. 

The only country for which similar details are immediately available for 
the decennium 1901-10 is Sweden, the figures for which country, in com- 
parison vith those for Australia, are given in the following table : — 

Comparison or Australian Life Table 1901-10 with that for Sweden, 

1901-10. 


A?e. 

Number Surviving. 

Rat<‘ of Moitality, IVr 
l.OUO 

Expectation of Life, 

Aii«;traliA, 
11)0 1-lU. ■ 

Sweden, 

1001-10. 

Aii'-fr.tlia 

r.'oi-m. 

^^^eden, 

ptni-io. 

Au'itralia, 

r*ni-io. 

Sw-rden, 

1001-10. 



Mates. 




0 

1,000 

1,000 

95-1 

92-6 

55-2 

54-6 

20 

; 845 

817 

3*7 

6-4 

44*7 

45*9 

40 

759 

719 

8-2 

' 7-6 

28*6 

30 8 

60 .. 

568 

566 

25-S 

i 20-7 

14*4 

16-1 

80 .. 

143 1 

194 

138-0 

120*8 ; 

5-0 

1 5*2 



Females. 




0 . . 

1,000 

1,000 

79-5 

75*9 

58-8 

57*0 

20 . . 

865 

831 

3-3 

5*3 

47-5 

i 47*7 

40 . . 

780 

735 

7-2 

7-0 

31-5 

' 32-5 

60 

I 632 

604 

19-2 

16'6 

16-2 

i 17*2 

80 .. 

; 214 

237 

113‘3 

109-4 

5*7 

i 5-6 
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The following tabl<^ furnishes a comparison of the Australian expectation 
of life for successive vicennial ages for the decennium 18' >1-1900. with 
similar information relating to a corresponding period for the principal 
European countries for which such information is available : — 

CoMPARATi\"E Table of Expectation of Life. Years 1891-1900. 



Males. 



Years. 

Years. 

Years. 

Years. 

Years. 

Years. 

Years 

Years 

Years 

Y ears. 

Y^ears. 

Y'ears 

0 

52-2 

50*9 

50*4 

50*2 

46*2 

45 7 

45 4 

44 1 

42-9 

42 8 

40*6 

37 *8 

20 

. 44-7 

44*7 

4J*b 

44 5 

4 3*4 

41*5 

41 S 

41 0 

42*0 

43-1 

41*2 

40-1 

40 

. 2S-6 

29 9 

30 • 6 

28*9 

2^-1 

27*1 

26*7 

25-6 

27*3 

28-0 

25*9 

25 *5 

60 

' 14-3 

15*4 

16*4 

14*7 

14*0 

1 3*8 

13*4 

12 9 

13-5 

15-G 

12*8 

12*6 

80 . . 

5 -0 

4*9 

5 * 6 

4-9 

4*7 

4*9 

4*6 

4*6 

4*3 

4*3 

4*2 

4*4 






Females. 







0 

.. 54 '8 

53*6 

54*1 

53*2 

49*0 

49*1 

48 -S 

47*8 

1 45*6 

43*2 , 

44*0 1 

39*9 

20 

45 • 7 

46*8 

46 ' 5 

46 * 7 

44*8 

44 0 

44*4 

1 *13-4 1 

44*2 

43*2 

43*4 ' 

40*8 

40 

JO • 5 

51*7 

-32*3 

.31*2 

29 ■ 7 

29*6 

29 ■ 5 

27*8 1 

29*5 

28 " 7 1 

28*1 ! 

26*6 

60 

15*9 

16*6 ' 

17 • 5 

16*0 

■ 15*0 

15*1 

14*8 

j 14*1 

14*C 

13*7 1 

: 13*6 1 

12*8 

80 

5*5 

5*4 

6*1 

5 * 3 

5*0 

5*4 

4*9 

5*0 

4*9 

4*2 1 

1 1 

4*5 i 

1 

4*5 


Comparing the Australian rates of mortality with those of Sweden for 
the decennium 1901-10 it will be seen that the incidence is markedly difierent 
in the two countries. The effect of this upon the economic a.spect of the 
population of the two communities will best be seen by analysing the re- 
spective expectations of life so as to sheWj in regard to each person born, 
the average time lived in the three groups of “ Dependent Age (under 15), 
“ Supporting Age ” (15 to 65), and Old Age (above 65). 

Treated in this manner the life tables furnish the following results : — • 

Analysis of Australian and Swedish Expectations of Life, 1901-10 


Average Time Lived in Period by Each 
Born. 


Period. 

Aire 

5[ab 


Females. 



Au'^ti.iluL. 

Sweden. 

Aii'-jtralia. 

Swialen, 



101)1 -10, 

looi-it) 

lOOl-jl), 

1 1901-10. 



Kxpriie'iiee 

Exponent''* 

Lxpenence. 

Experience. 


1 

1 

Years. 

Ycar>. 

Years. 

Years. 

Dependent Age . . 

-15 1 

13-U 

12*94 

13*40 

13*20 

Supporting Age . . 

. lo — 64 

36 ' 56 

35 20 

38*19 

36*30 

Old Age 

65- 

5*56 

6*41 

i 2o 

7*50 

The whole of life 


55*20 

54 * 55 

58 * 84 

57*00 


This table indicates that t(n' the ecoiiduucally important period of life, 
viz., from 1.5 to 55, each male born in Austnilia e.xppripnce.s on the average 
1 -36 rears of life more than a male born in Sweden, and each female born 
in Australia 1-89 year.s of life on the average more than a female born in 
Sweden. This is a matter of considerable importance when it is remembered 
that the mortality e.vperience of Sweden is practically the best in Europe. 
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2. The Trade and Finance of Australia* 

The subject of the oversea trade of Australia has been treated at some 
length in Chap. XL, section 4. What is added here is supplementary to 
that article. The facts which go to shew that there has been corresponding 
expansion of the internal trade are derivable from railway statistics and 
have been already set out at some length in the chapter mentioned, section 7. 

(a) Oversea Trade. 

Although far removed from the great centres of population, the Com- 
monwealth of Australia occupies a relatively high position amongst the 
trading countries of the world. To illustrate this, various tables have been 
compiled, and are given hereinafter. These review the situation for the 
past thirty years. In these tables the results are shewn either for quin- 
quennial groups, or at quinquennial intervals. Tables so built up have 
two advantages over others with only annual intervals. In the first place 
a much larger period can be brought within the limits of a single table ; 
and in the second place accidental fluctuations from year to year, due to 
non-recurring causes, are either eliminated or greatly reduced. In the 
period under review there were three of these fluctuations, to which refer- 
ence will be made in the proper place. 

The volume of a country’s external trade, and its amount per head, is 
a verv fail index of its prosperity, provided that due allowance be made for 
the important factors that may influence it. The fii'st table shews the over- 
sea trade of the Australian Commonwealth under the three headings of 
“ Recorded Value,’* Value per Inhabitant per annum,*’ and “ Percentage 
of Imports upon Exports ” : — 


Oversea Tr.\de of the Cowmoxwealth. 1881-1912. 


Quinqiionnial 

Period. 

Recorded Value. 

! Value Per Inliabitant Per 

1 Annum, 

1 

Percentage 

of 

Exports 

Upon 

Expoits. 

Imports. 

E-X ports. 

Total 

Trade. 

! Imports. 

Expoits. 

Total 

Trade 


£,1000 

£1,000 

£1,000 

£ S. d. 

£ s. d. 

£ s. d. 


18S1-18S5 

174,474 

14{),274 

314,748 

14 5 3 

11 9 8 

25 14 6 

80-4 

1886-lsyO 

178, J « 7 

iP2,»y5 

306.272 

11 16 7 

9 14 

20 17 11 

76-6 

1891-1895 

196,675 

168,418 

305,088 

8 4 0 

10 2 0 

18 6 0 

12J'2 

1896-1900 

16&.815 

205,468 

374,2aJ 

9 5 5 

11 5 9 

20 11 2 

121 -T 

1901-1905 

196,2.^9 

, 256,18^5 1 

452,477 

10 1 8 

13 3 2 

2i 4 10 

130'5 

1906-1910 

257,589 

846,688 ' 

604.222 

12 5 7 

16 10 8 

28 16 3 

184-6 

Ye.ir 1912 

1 

78,159 

; 79.096 

157,255 

10 16 7 , 

17 0 7 

38 17 2 

101-2 


It will be derived from this table that the value of trade per head per 
annum started at £25 14s. 6d. in the first (|uinquenniura, fell rapidly for ten 
years, and then recovered itself, at first slowly and afterwards more rapidly. 
The first quinquennium, and part of the second, formed a period of large 
public borrowing and trade activity, but this was followed by a period of 
stress, culminating in the acute financial crisis of 1892, when several of the 
banks suspended payment. Recovery began to be apparent in 1896 and 
continued steadily until 1903-4, when there was a somewhat severe set-back 
owing to the drought of 1902. Since then, however, the advance has been 
almost continuous, the only check being in the years 1908-9, when, as a 
consequence of the American financial crisis of 1907, there was a fall in the 
prices of Australian staple products. 
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The tliird column of the table shews the relation between imports and 
exports for the period. For the first ten years the balance of trade was in 
favour of imports — the consequence of large public borrowing in that 
period. From that time until 1911, the balance was in favour of exports, 
the normal situation for a debtor country which is not largely increasing 
its public debt. In 1912, however, there was heav}’* public borrowing, and 
the imports were so largely increased in consequence, that imports and 
exports for that year practically balanced each other. 

(b) Public Debt. 

Keference has been made in the previous paragraph to Australia as a 
debtor country, and mention may now be made of the aggregate public 
debt of the v.irious States. The table hereunder shews the increase since 
1881 at quinquennial intervals, and the increase per head of population, 
and both will be be seen to be extremely large — 



PrBEir 

Debt of 

Australian 

States. 


ITear, 

Amount. 

Per Head. 

Near. 

Amount. 

Per Head. 


£ 

£ s. d. 


£ 1 

£ s. d. 

1881 

66,306,471 

29 4 6 

' 1901 

203,518,275 * 

53 14 6 

1886 

1 117,323,018 

42 15 10 

\ 1906 

238,427,820 1 

58 14 9 

1891 

155,117,773 

48 10 8 

1913 

. : *294,482,164 ! 

61 6 1 

1896 

, 1 180,623,886 

51 5 7 

1 i 




* Exclusive 01 ComnionM'ealth Debt, £7,4J0,94o. 

This has been the occasion from time to time of much extraordinary and 
irrelevant criticism by persons who failed to recognize that tlie loan money 
has been applied largely to the improvement of internal communication 
(absolutely essential to the development of a country which has no large 
and navigable waterways), to harbor works, water supply, or other great 
public utilities. The Australian States thus possess solid assets \vhich 
practically counterbalance the debt, inasmuch as they nearly pay the 
interest bill. That this is a fair statement of the case can be illustrated as 
follow.s In the financial year ended 30th June, 1912, the States obtained 
in revenue from their Public Works and Services ” the sum of £23,690,269. 
The expenditure during the same period w^as £15,952,803. leaving a surplus 
of £7,737, 466. The interest payments for the year amounted to £9.479,003. 
The profit on the ‘ Public A\orks and Services’’ is thus sutficient to meet 
all the interest payments, except an amount of £1,741,537. This, if capi- 
talized at the average rate of interest paid by the States, amounts to about 
£.50,000,000, which is thus the amount (')f the public debt which was not 
directly reproductive at that time.* Even this, however, is spent on immi- 
gration, or in other ways which indirectly increases the wealth of Australia. 
The country is thus not saddling itself with a mere dead weight, but is rather 
in the position of a company which for business principles is constantly 
enlarging its capital, and is in a very different position financially from a 
country whose public debt has been incurred in, sav, war. 


* The Pubhr' Debt at .iOtU J 


une, 1912^ was £277,124,005. 
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(c) Accumulation. 

Under this heading will be included deposits in ordinary banks, deposits 
in savings banks, etc., for the period under review'. 

The foliowdng table (Accumulation i.) shews the amount of deposits in the 
ordinary banks for five-yearly intervals. The amounts given do not, of 
course, represent the savings of the people, but rather the foundation for the 
volume of trade. The fluctuations to be observed in the case of a former 
table (Oversea Trade) are reproduced here in an even more marked degree : — 


Accumulation (i.) Depo^it^ in OpvDinary Banks. 


Year, :i0th June. 

18S1. 

1SS6. 

1391. 

1 

1390. 

1901. 

! 1 

i 

i 1913. 

Vraount £1,000.000 

Per Head 

£ 

50-932 
£ «. d. 
22 S 11 

75 *463 
£ s. d. 
27 10 7 

£ 

97-092 
£ d. 

30 11 3 

85-630 
£ s. d. 
24 G 6 

' 91-437 

£ 5 . d. 

24 2 S 

iqC-515 
£ 5. d. ' 

26 1 6 

149-828 
£ s. d. 
,31 4 0 


A second table (AccuniiiLition ii.) furnishes the number ot depositors in 
savings banks during the period and the amount at credit. These show 
steady advances during the 30 years, uninfluenced by any fluctuation. 


Accumulation (ii.). — Savings Banks Statistics. 


Niimbt^r of Aiiiouiit at Amount Per Head 

Depositor^. Credit. oi Population. 


1881 

250,070 

7.893,464 

3 9 7 

1886 

396,735 

10,284,530 

3 15 0 

1891 

614,741 

15, 536, .392 

4 17 3 

1896 

764,650 

24,330,214 

0 18 2 

1901 

964.553 

30,882.465 

8 3 0 

1906 

1,185,608 

38,286,219 

9 9 10 

1911 

1,600,112 

59,393,682 

13 8 5 

1913* 

1,961,215 

75,462,850 

15 14 4 


♦ Includes Conunouwealth Savings Bank. 

A third table (Accumulation iii.) s]ie\vs the amounts paid in insurance 
premiums (ordinary business). The flgures from 1881-1906 include the 
foreign business of Australian companies, but exclude the Australian business 
of foreign companies : — ■ 


Accumulation (tii.). — Premium Income (Kev: and Renewal) of 

A USTR A LI an C O MPA N I E S . 


Year. 

1881. 

1886. 

1391. 

1896. 

1901. 

1906. 

1912. 

Amount , . . . ' 

Amount per head of 
population 

£ 

887,894 

£ 5 . d. 

0 7 10 

£ 

: 1,406,854 

S. s. d. 

0 10 3 

£ 

2,144.695 
£ s. d, 

0 13 5 

2.323“ 525 
£ rf. 

0 13 3 

£ 

2,917,552 
£ s. d. 

0 15 5 

£ 

, 3,619,918 

£ 3 . d. 

0 17 10 

£ 

4,938,315 
£ s, d. 
113 


• Including (till 1906) foreign business of Australian companies, but excluding Australian business of 

foreign companies. 


The twm tables taken together shew that, despite the charges of private 
extravagance, not unfrequent ly levelled against Australians, large and 
increasing sums are put by for purely provident pui*poses. This, moreover, 
is exclusive of the money invested in building societies, etc. It is just 
possible that persons whose experience is mainly of the old world are apt 
to mistake the higher standard of living for improvidence. 



(d) Financial Relationship between Commonwealth and States. 

A few words may be added on the changes in public finance brought about 
by Federation. At the time of Federation the nivin revenue of the States 
was derived from taxation (direct and indirect), and income from Public 
Works and Services.*' For the first ten vears after Federation, the financial 
relations between Commonwealth and State Governments were regulated 
by Section 87 of the Constitution, known generally as the Braddon 
Clause.*' This provided that the Commonwealth should, until Slst Decem- 
ber. 1910. and thereafter, as long as Parliament should decide, retain for its 
own use an amount not exceeding one-fourth of the net revenue from customs 
and excise duties, the balance to be returned to the States. The original 
framers of the Constitution only contemplated a moderate Federal expendi- 
dure, and doubtless considered one-fourth of the customs and excise revenue 
sufficient, as it certainly was at first. After six oi seven years, however, it 
began to be realized that the Federal Government, with its heavy self-imposed 
commitments for large national purposes, such as defence, old-age pensions, etc., 
must face a largely increased expenditure. Conse([uently. on the expiration 
of the Braddon clause, a new arrangement was made, for a period of ten 
years, on terms much more favorable to the Commonwealth Government. 
By the terms of the new agreement, the Commonwealth retains the whole 
of the customs and excise revenue, and makes to each State, by monthly 
instalments, an annual subsidy ec[ual to 2os. per head of the population 
of that State, as at 31st December of the financial year in question. Special 
annual subsidies are being made, in addition, to Western Australia and 
Tasmania, as compensation for the dislocation of their finances, which 
occurred when they surrendered control of their customs and excise revenue 
to the Commonwealth. These arrangements are .subject to alteration, or may 
be determined at the expiration of ten years (1920), 

3. Productive Industries, 

(a) Value of Production. 

The productive industries of Australia be classified under the 

headings of agricultural, pastoral, dairying, etc,, forestry and fisheries, mining 
and minufacturing. From the point of view of value of production, 
manufacturing has taken the lead fur the past two years — position 
previously held by the pastoral industry. At present agriculture fills the 
third place, mining, dairy and poultry farming, and forestry and fisheries 
following in the order named. 

The development of these vaiious industries having already been fully 
described in previous chapters of this book, this further reference to 
them must be considered as merely supplementary, and as dealing with them 
purely from a statistical point of view. 

The inaccuracy of statistical information, and the absence of uniformity 
of its collection by the several States prior to 1900, and in the case of manu- 
facturing for three years later, render it extremely difficult to form an 
estimate of the probable value of production during the earlier years. Careful 
e.stimites \h\ve. however, been made, and may be accepted as being suffi- 
ciently correct to form a basis for comparative purposes, and also to furnish 
e\idence of the development that has taken place in the several industries 
during recent years. 
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Estimated Value of Production from Australian Industries. 


Year. 

' AgricuU 

1 tural. 

Pastoral. 

Daily, 
Poultry, 
and Bee 
Farming. 

Forestry 

and 

Fisheries. 

3Iining. 

Manufac- 

turing. 

Total. 


£ 

£ 

£ 

’ £ 

£ 

£ 

£ 


1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1901 

23,835 

27,150 

9,740 

2,772 

22,016 

27,191 ' 

112,704 

1906 

25.349 

45,389 

13,611 

4,879 

26,622 

33,205 

149,055 

1912 

45,754 

51,615 

20,280 , 

i 6,432 

25,629 ; 

57,022 ! 

206,732 



Per Head of AIeax Populate 

ox 




£ 

£ 

£ 

V 

£ 1 

£ ; 

£ 

1901 

6*29 

7*16 

2-57 

U 73 

5 81 

7*17 

29*73 

1906 

6'24 

1118 

3*35 

1 2!) 

6 .■)’] 

8*18 

36*71 

1912 

9'85 

1111 

4*37 

1 3s 

5 52 

12*28 

i 

44-51 


(b) Agriculture. 

Prior to the gold discoveries, and the consequent large influx of popu- 
lation, very little attention was paid in Australia to agriculture, the bulk of 
the food -3 tuffs being imported. It is estimated that only -1:91,000 acres were 
under cultivation in 1850. The growing demand for agiicultural products, 
however, was soon reflected in the increased area cultivated, and from that 
date, irrespective of fluctuations incidental to climatic conditions in 
certain seasons, a consistent and satisfactory development has been in 
evidence. 

From 1871 to 1912 the area under crop increased from 2,316,000 acres 
to 13,038.000 acres, or by 156 per cent., while the total value of produce 
increased from £8,911.000 to £15,751,000, or by 112 per cent. 

(c) The Pastoral Industry. 

The pastoral industry is far the most important of the primary pro- 
ductive industries of the Commonwealth, and in 1912 represented £51,615,000, 
or nearly 31 per cent, of the total value of those industries. Wool, 
of course, is the main factor in this yield, the values of wool and sheep- 
skins exported during 1901. 1906, and 1912 being £15,237,000, £22,616,000, 
and £26,355,000 respectively. The recent revision of the tariff of the 
United States of America will probably have the effect of opening up a 
very large market for Australian mutton and other meat products, in 
addition to largely increasing the demand for our wool. 

(d) Dairy, Poultry, and Bee Farming. 

The development of the dairying industry in Australia has been rapid 
during the last few ye.irs. The exports of butter, which in 1901 were valued 
at £1,451,000, rose to £3,210,000 in 1906 ; five years later, in 1911, they 
represented no less a value than £4,637,000, having more than trebled 
during the decade. 

The total value of output of dairy, poultry, and bee farming in 1906 
was £13,611,000 ; in 1908, £15,045.000 ; in 1910, £17.387,000 ; and in 1912. 
£20,280,000. 

2 p 


C. 12154. 
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(e) Forestry and Fisheries. 

(i.) Forestry . — The forests of the Commonwealth cover about 102.000.000 
acres, the area specially reserved being about 27-J million acres. The use^ of 
the more important of Australian tiinbeis are many and various, and for 
durability and beauty are unsurpassed by any timbers in tlie wiuhl. The 
quantity of local timber sawn or hewn in Australia dining 1902 was 352 
miUion superficial feet, five years after it tvas over 116 million, while in 
1912 over 667| million superficial feet of Australian timber was sawn or 
hewn throughout the Commonwealth. 

A cousiderablo quantity of wattle and other bark used for tanning pur- 
poses is produced. During 1912 the local tanneries used 26.739 tons, while 
8,102 tons were exported. 

(ii.) Fisheries . — Valuable food fishes abound in the coastal waters of 
Australia, while the fresh water rivers and lakes yield abundant supplies 
both of natural and acclimatized species. Pearls and pearlshell are obtained 
in Western Australia, Queensland, and the Xorthern Territory, the last two 
places also exporting quantities of beche-de-iner and tortoiseshell. 

The enlianced value of the combined production of forestry and fiisheries 
during the past few years has been very satisfactoi-y, the value of output 
having increased from £1,879,000, in 1906, to £6,432,000, in 1912. 

(f) Mining. 

Although the annual return from mining is now considerab v less than 
that yielded by the pa.storal, agricultural, and manufacturing industries, 
nevertheless, the value of mineral production during 1912 amounted to 
£25,629,238, an amount that had only been exceeded by the 1906 output, 
the total value of which was £26,621,796. To the end of 1912 the Com- 
monwealth mineral production totalled over 810 million pounds, to which gold 
(’oiitributed £516,080,000 ; silver and lead, £70,069,000; copper, £62,391,000 ; 
tin, £31,577,000 ; and coal, £78,570,000. 

The following table shows the value of mineral production during certain 
years from 1851 to 1912 : — 


Australiax MrxERAL Productiox, 1851-1912, 


Year. 

1 

j Gold. 

Silver 

and 

Lead. 

Copper. 

Tin. 

Coal. 

Other. 

Total. 


i ^ 

£ 

£ 

£ 

£ 

£ 

£ 

1S51 

. i l,:n9,9J2 

1,778 

309,324 

11,917 

25,7 !9 

2,190 

1.670,900 

1855 

i 12.737.564 

' 1,787 

176,355 

11 9 ;7 

' 7^ 252 

) 2,265 , 

1 13.028,160 

I860 

. ,lO;j7.j,2oO 

11,926 ! 

4,13/44 . 

11.937 ■ 

235 930 

! 3,000 ! 

I 11,079,117 

1880 

! 4,906,903 

46,496 ; 

667.545 1 

841, 12& 

, r>44,rt()l 

1 43.520 j 

7,150.393 

1890 

. , 5,261,217 

2,857.849 | 

•339,978 ' 

646,157 

1,47<; 267 

. 268,611 ' 

10,844.079 

1900 

. 11,578,438 

3,044.524 , 

1,802.215 

550.256 

1 2,019,30.1 

395,239 i 

i 21,389,975 

1910 

. 11,553.840 

: 2,224.687 ^ 

2,389,412 i 

951 >,768 

1 3,684.041 

*2.412,443 

, 2.1,215,191 

1912 

. j 9,879,928 

1,876,251 

3,244,550 ' 

1,348,992 

: 4,418,025 

1*2,861,492 

1 1 

1 25,629,238 


♦ iQcludmg zme, 1910, £1,2S9,7S1 and £l,7CG,4o9. 


Since the year 1900 the value of the mineral output has not pro^gi*essed 
very rapidly, the chief cause being the steady decline in the gold yield. The 
other important minerals, liowever, shew a substantial increase in pro- 
duction. 
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(g) Manufacturing. 

Statistics relative to tlie mamifacturing industries are not available for 
the Commonwealth as a whole prior to 1903, and ate even then not complete. 
The growth of these industries since that date has been very considerable. 
The number of factories in 1903 was 11,551, as compared with 14,878 in 
1912, while the number of hands employed has increased from 195,810 
to 327,456 in the same period. Similarly the total amount of salaries and 
wages paid has risen from about £14,000,000, in 1903, to £31,287,492, in 
1912. The total value added in the process of manufacture in 1907 was 
£38,063,153, as compared with £60,499,787 in 1912. 

As regards capital invested in manufacturing industries it may be noted 
that the approximate value of land and buildings in connection with factories 
increased from £23,056,000 in 1903 to £34,809.000 in 1912, while that of 
plant and machinery employed in factories increased from £20,653.000 in 
1903 to £34,461,000 in 1912, that is to say, the total fixed capital 
employed in these industries rose from £43,709,000 to £69,270,000 — an 
increase of 58| per cent. 

4. Land Legislation and Settlement. 

In the early days of Australian colonisation, land could be alienated 
only by grants and orders from the Crown, and the power of making these 
was vested solely in the Governor. In 1787. land was granted to liberated 
convicts only, but two years later the privilege was extended to free immL 
grants or to marines serving in Australia and desirous of settling in the colony. 

Tenure under leasehold was not adopted till the year 1811, and in 1834 
leases were granted under a covenant to convert the same into grants on the 
fulfilment of certain conditions, often merely nominal. Before this, however, 
the principle of alienation of land by sale to free settlers had been introduced 
by Sir Thomas Brisbane, the first land sale taking place in Sydney in 1825. 

The system of grants was abolished in 1831 except for public or charitable 
purposes, and purchase at public auction was made practically the sole 
means of alienating Crown lands. In the same rear the principle of selection 
was introduced into the land laws of Australia. 

A new element was embodied in the Imperial Act of 1842, namely, 
the provision that, subject to a primary charge for survey, half the proceeds 
of the land sales were to be used to defray the cost of immigration of 
persons to the colony in which the revenue accrued. 

Under another Act, vi^., in 1847, a new classification of lands took place, 
and, while sales by auction were maintained, a system of leasehold was 
introduced, giving the lessee a right of purchase during the currency of the 
lease at an upset price of £1 per acre, or, on the expiration of the lease, a 
pre-emptive right at the same price over all or any part of the land. 

The land legislation of Kew South TTales remained practically unaltered 
from 1847 to 1861, and, as the several colonies received their own Constitutions, 
their land laws for tlie most part remained identical with those of the mother 
colony until such time as local conditions and requirements called for new 
legislation. The influence of New South Wales was not felt to the same 
extent in South Australia and Western Australia, where other conditions 
prevailed and where land settlement was effected by land laws of a special 
and novel character. In the first chapter of this book reference has 
already been made to Wakefield’s scheme of settlement in South Australia. 
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When the excitement of the gold ni^li had subsided and the interest in 
gold digging was declining, the nimibe]' of people desiiing to settle on the 
land so increased that the question of land settlement became of the first 
order of importance. As a consequence, uTeater encouragement was given 
to settlers bv making the conditions of tenure more liberal, and legislation 
was enacted to facilitate the establishment of an agrarian population side 
by side with the pastoral tenants. Men ^vith limited capital were enabled 
to take up land under conditions that ensured a reasonable chance of success 
and at the same time the Acts passed aimed at preventing land being made 
the subject of mere speculative selection without horn fide intention of 
settlement. 

In 1858, South Australia enacted an important piece of land legislation, 
viz., the “ Real Property Act." This Act, originated by vSir Robert R. 
Torrens, and subsequently adopted by all the States and by Xew Zealand, 
has greatly facilitated all dealings in land by providing for such registration 
of title as not only simplifies the investigation of such title, but also secures 
the registered owner against all parties. 

Many and varied were the expeiiments in land legislation made by the 
several States. Acts from time to time were repealed, amended, or elaborated 
as new conditions emerged, or diflir-ulties presented themselves. Even at 
the present time, though there is a considerable similarity between the 
principal form of tenure in the States, the terms and conditions vary very 
considerably. 

In all the States, what are known as Closer Settlement Acts have been 
passed. It was found that the value of the produce of a large estate, 
originally considered as being at its full capacity, compared unfavorably with 
the returns which could be obtained from the same area when subdivided 
and cultivated by settleis. 

Under the Acts mentioned, the State Governments resume, either under 
agreement or under compulsory purchase, large estates which have in past 
years been alienated by the Crown, and, after cutting them up into areas 
of suitable size, throw them open to settlement on easv terms and conditions. 
Of the total area of the Commonwealth, on the 31st December. 1912, 5*4 per 
cent, was alienated, 2*7 per cent, was in process of alienation, 45 d per cent, 
was held under lease or licence, while the remainder, 46 '8 per cent., was 
unoccupied. 

5. Immigration. 

While recognizing fully the desirability of increasing the population of 
their respective States by immigration, the State authorities, long prior to 
Federation, deemed it wise to impose certain restrictions upon the character 
of the immigration. The influx of Chinese, for example, was limited by 
stringent statutoiy provisions, and Acts were passed in most of the States 
restricting the immigiution of other, chiefly Asiatic, races. 

Further restrictions were placed upon the admission of persons who were 
undesirable as inhabitants, either for medical or moral reasons, or who were 
likely to be an economic burden upon the community. On the Federation 
of the States in 1901, the power to make laws with respect to immigration 
passed into the hands of the Commonwealth Government. 

At the present time, besides the restrictions mentioned above, an immi- 
grant may be required to pass a dictation test before being admitted into 
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the Commonwealth. It may be stated that in general practice this test 
is not imposed upon persons of European race. 

Since the year 1861 the net immigration, that is, the excess of arrivals 
over departures, has been 959,515 ; while for the same period the natural 
increase, that is, the excess of births over deaths, has been 2,628,259. 

To shew, however, the present activity of the several States in the matter 
of immigration, it is necessary to give only the figures for the year 1912, 
during which the arrivals from overseas into the Commonwealth were 166,958. 

The departures in the same year amounted to 83,217, leaving a net immi- 
gration total of 83,742 — a number which easily constitutes a record. 

The net immigration for 1912 is also remarkable for the fact that it 
actually exceeded the natural increase of the population, which was 80,911. 

In the earlier days of settlement in Australia, State-assisted immigration 
played an important part. 

Occasionally, however, one or other of the States would discontinue the 
practice, but of late years the policy has been revived and is now being 
vigorously carried out by all the States except Tasmania. 

Assistance is granted towards the payment of passage money to persons 
desiring to settle on the land or to engage in farm or dairy work, to domestic 
servants and to other persons who can satisfy the Agents-Greneral that they 
will make suitable settlers ; while persons resident in Australia may nominate 
their relatives or friends to come out by assisted passages. 

During 1913, assistance was granted to 39,796 immigrants, making the 
total number assisted from the earliest times, 812,491. 

6. The Postal Service, 

The development of a postal service in a large and sparsely populated 
territory is necessarily a work of difficulty and expense. In its comparatively 
short history, Australia has inaugurated a postal service which reaches 
practically every inhabited part of the continent, although its population 
is only about one-twentieth that of the United States of America, while its 
area is the same. 

The first office for postal purposes was established in Sydney in 1809, 
the charge for the delivery of each letter being one shilling ; but it was not 
until 1828 that a system of general post office communication was inaugur- 
ated. Eates of postage depended entirely upon the distance and difficulty 
of transmission, and varied from three pence to a shilling per letter. 

In Tasmania, the mails in 1824 were delivered once a fortnight by foot 
post, while in 1835 a mail cart made the journey twice a week from Hobart 
to Launceston (121 miles) in nineteen hours. A post office was established 
in Melbourne in 1837, with a fortnightly service between that city and 
Sydney. It is interesting at the present to notice a clause in the Postal 
Amendment Act passed in 1840 in New South Wales, which made it com- 
pulsory, under a penalty of from £10 to £50, for the masters of all vessels 
entering a port “ to give timely notice of the near approach thereof, either 
by the ringing of a bell or by such other signal as may reasonably be expected 
to be distinctly heard or seen by the postmaster, a sufficient time before the 
actual arrival of such steam-boat or other vessel to enable him to receive 
or despatch any mail on board.” 
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In the year 1841, there were only 102 post offices in Australia. 56 being 
in Xew South Wales. 43 in Tasmania, and 3 in what is now Victoria. 

Subsequent to the discovery of gold, the history of the postal services 
reveals a remarkable rate of increase in postal correspondence, as is seen 
from the following table : — 

Development of Postal Services. 

Particulars, 1861. 1881. 1901. 1912. 

Number of po.st offices . . 1,006 3,018 5,008 8,225 

Number of letters and post 

cards dealt with. . .. 12,844,000 : 67,640,000 220,177,000 479,673,000 

Number per post office . . 12,700 22,400 43,900 58,300 

Number of letters and post- . 

cards dealt with per 100 ■ 

of population . . . . 1,099 2,932 5,75t3 10,134 

7. Scientific Societies and Liberal Educational Effort. 

Despite the adverse influences incidental to the development of a young 
country, higher education and the promotion of scientific effort were not 
neglected even in the earliest days of Australia, as the history of the 
establishment of scientific societies, superior schools, and the universities 
abundantly shews. To some of these we shall now refer. 

The origin of the Royal Society of New South Wales dates as far back as 
1821, when, under the name of the Philosophical Society of Australasia, it was 
founded by Sir Thomas Brisbane, who was its first president. Its present title 
was acquired by Royal sanction in 1866, its object being the promotion of art, 
science, literature, and philosophy. Some of the papers of the old Philosophical 
Society published in 1825 contain much that is interesting of the early history 
of Australia. The society has now over 300 members, while its exchange list 
comprises the names of 370 kindred societies. The society possesses a very fine 
library of about 21,000 volumes and pamphlets, and issues annuafiy a journal 
of 500-600 pp., the 47th volume of which has already appeared. 

The Royal Society of Victoria dates back to 1851, the year preceding 
that during which its constituent origins, viz., the Victorian Institute for the 
Advancement of Science and the Philosophical Society of Victoria, were 
amalgamated, under the title of the Philosophical Institute of Victoria. Its 
present title was received in 1860. The constitution of the society states 
that it was founded “ for the promotion of art, literature, and science,” but 
for many years past science has monopolized its energies. Up to the present 
56 volumes of publications have been issued. The society has a fine library 
of 10,000 volumes, and exchanges with 326 kindred bodies. 

The Royal Society of Queensland was instituted in 1884, being formed 
“ for the furtherance of the natural and applied sciences, especially by means of 
original research,” At latest date the members num])ered over 100 ; publica- 
tions, 75 volumes ; library, 4,000 volumes ; and societies on exchange list, 142. 

The present Royal Society of South Australia grew out of the Adelaide 
Philosophical Society, which was founded in 1853, its object being the dis- 
cussion of all subjects connected with science, literature, and art. Despite this 
programme, the tendency of the society became purely scientific. Permission 
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to assume the title “ Eoyal " was obtained in 1879, the society thenceforward 
being known as the Eoyal Society of South Australia. The membership is now 
about 1(X), and the exchange list numbers 253. Up to the present the society 
has issued 36 volumes of proceedings, and six of memoirs, exclusive of 
individual papers published in earlier years. 

The Royal Society of Tasmania,* the first “ Royal Society ” to be estab- 
lished outside the United Kingdom, was founded in 184:3, and in the list of the 
first corresponding members appear the names of Captains Ross and Crozier, 
of H.M.S. Erebus and Terror. The society has a membership of nearly 200, 
and a library of 8,000 volumes. Annual volumes of proceedings have been 
published since 184:4, and exchanges are made with 140 kindred bodies. 

The Australasian Association for the Advancement of Science was founded 
in 1888, and has its head-quarters in Sydney. It meets biennially in each State 
in turn. Up to date, thirteen volumes of proceedings have been issued, and 
the exchange list numbers 250. The Linnean Society of New South Wales, 
founded in 1875, maintains three investigators engaged in research work. 

The principal scientific society in Western Australia, viz., the Natural 
History and Science Society of Western Australia, has grown out of the 
Mueller Botanic Society, founded in 1897, and has for its object the study 
of natural history and pure science, promoted by periodical meetings and field 
excursions. Its membership is 118, and since its estabfishment twenty 
journals of proceedings have been issued. 

There are a number of lesser societies, among which may be mentioned 
the British Astronomical Society, which has a branch in Sydney, and the 
Royal Geographical Society of Australasia, which has branches in Melbourne, 
Brisbane, and Adelaide, while Melbourne is the head-quarters of the 
Royal Australasian Ornithological Union. In 1901 the Australian Historical 
Society was founded in Sydney, having for its object the collection and 
preservation of all books, records, relics, and cognate matters having reference 
to Australian history. 

There are also professional societies, among which may be mentioned the 
Sydney, Melbomme, and Brisbane branches of the British Medical Associa- 
tion; and the Institutions of Surveyors of New South Wales and Victoria. 

As far as can be ascertained, the total number of libraries in the 
Commonwealth at the latest available date was about 1,500, the number 
of books contained therein being estimated at nearly 3,000,000. In 
each of the capital cities there is a well-equipped pubhc library, the 
institutions in Sydney and Melbourne, especially, comparing very favorably 
with similar institutions in other parts of the world. An interesting table, 
shewing the number of libraries in receipt of State or municipal aid, is given 
hereunder : — 

Subsidized Libraries and Books Therein. 


I’aiticiil.us. 


N.S W, 


Vic, 


, S A list. W Au^t 


Tas. 


Nojthoi 11 
Teintoi y 


Number of libraries 477 52.1 203 211 237 32 2 

Estimated number 

of books .. 925,000 1, 109,000 304,000 459 000 214,000 106,000 


2,700 



598 


FKr)t:RAL HAXDr^ooK. 


Amongst other important libraries not included in the above table may be 
enumerated those at the Sydney University and the Australian Museum, 
which contain 96,000 and 18,000 volumes respectively. There are also over 
500 libraries, with an estimated total of 145,000 volumes, attached to the State 
schools. In each of the capital cities, and in Launceston, museums devoted 
to natural history, ethnology, and geology have been established. The 
Australian Museum in Sydney, founded in 1836, is the oldest institution 
of its kind in Australia, and contains, inter alia, a very valuable and complete 
set of specimens of Australian fauna. There is a fine Technological Museum 
in Sydney, with branches in six country centres, the metropolitan institution 
containing over 109,000 specimens. Valuable research work in connexion 
with the oil and other products of the eucalyptus has been undertaken by 
the scientific stafi. A similar institution in Melbourne contains upwards 
of 55,000 specimens. Museums devoted to botany and plant life are estab- 
lished in Sydney, Melbourne, and Hobart ; while there are several museums 
devoted to special objects, such as the Xicholson ” Museum of Antiquities 
in Sydney, and the Queensland Geological Survey Museum in Brisbane and 
Townsville. Each of the capital cities, as well as many of the larger towns, 
have erected art galleries, containing many valuable works by both European 
and Australian artists. 

8, Educational Benefactions. 

The Universities of Australia hav^e benefited considerably by private 
munificence, and so also have other institutions of an educational character, 
such as Public Art Galleries, Technical Schools, Museums and Libraries, etc. 

The most notable public benefactions are those which the Sydney 
University has enjoyed, donations thereto aggregating nearly £500,000, of 
which the bequests of m, J. H. Challis (£250,000), Sir P. N, Russell 
(£100,000), and 3Ir. Thomas Fisher (£20,000) are the most noteworthy. 

Melbourne University has received private benefactions totalling £175,000, 
Sir Samuel Wilson (£30,000), Mr. James Stewart (£25,000), and the Hon. 
Francis Ormond (£20,000) being the largest contributors. The last-named 
gentleman also donated £108,000 to Oimond College, one of the affiliated 
colleges of the Melbourne University. 

Sir Thomas Elder and Sir W, Hughes, with sums of £98,000 and £20,000 
respectively, are the chief benefactors of the Adelaide University, which has 
so far received bequests totalling about £154,000. 

Other notable benefactions are the collections of Sir Charles Nicholson 
and Mr. George Masters to the Sydney University, the building for the 
Natural History Museum given by Sir W. Macleay, the library of ^h. D. S. 
Mitchell, M.A. (valued at £108 , (Vk)), given to the City of Sydney, and 
the Felton Bequest given to the Melbourne Art Gallery, and wlfich returns 
annually about £8,000 to the trustees of that institution. 
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